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5.0 PROBABLE IMPACTS OF PROJECT ALTERNATIVES 


In analyzing the impact of this project certain definitions should be 
remembered when reading this report: 


@ "Impact" is considered to be any change to existing or future 
surroundings which would not have occurred without the project's 
being built. Under this definition the No-Build Alternative may 
be said to have a neutral impact; that is, present area trends and 
conditions will follow their natural courses. For this reason, the 
No-Build Alternative is used as a basis of comparison for the effects 
of the other alternatives. 


e This report attempts to cover the beneficial as well as the negative 
impacts expected from the project. Where the two are due to the 
Same action, both are covered under their respective headings. 


@e Impacts, as shown for each alternative, are the final result after 
all practical measures have been taken to minimize them. 


28. Iransportation Impacts 
5.1.1 Rapid/Transit Ridership 


Patronage estimates were prepared by the Central Transportation Planning 
Staff for the forecast years 1980 and 1995 for the relocated Orange Line from 
Forest Hills to Back Bay Station. For the purposes of these forecasts it was 
assumed that an arterial street would be built concurrently between Forest Hills 
and Ruggles Street since this would produce the most conservative estimate of 
transit ridership. A conventional computerized transportation planning model- 
ling process calibrated to the Eastern Massachusetts Region has been used to 
produce ridership estimates for a No-Build alternative and for the relocated 
alternatives. The ridership estimates developed in this section relate to the 
several alternatives on the railroad right-of-way. The ridership estimates 
would be the same for all Relocated alternatives with the same location align- 
ment even though the rail elevation would change depending on the alternative. 
This stability in ridership would occur because the number of station locations 
would remain unchanged. 


Rapid/Transit Demand and Ridership 


Using the results of the ridership demand modelling process, the total 
daily demand for rapid/transit boardings at the seven planned stations between 
Forest Hills and Massachusetts Avenue has been estimated to be 42,700 board- 
ings in 1980 and 43,300 boardings in 1995. By including Back Bay and South 
Cove stations, the estimated inbound daily boardings in 1980 would be over 
56,000 and more than 57,100 in 1995. These ridership demands are unconstrained 
by parking capacities at the stations. When parking constraints are applied at 
the Forest Hills station there is a reduction in ridership of 1236 boardings 
per day in 1980. 


In the No-Build alternative, the total daily demand for rapid-transit 
boardings on the existing Orange Line has been estimated to be 33,300 boardings 
in 1980 and 34,000 boardings in 1995. These estimates are also unconstrained 
by parking capacities at these stations. This means that there would be a net 
increase in ridership of 9,400 in 1980 and 9,300 in 1995 between the No-Build 
and the Relocated Orange Line alternatives for the seven stations on each line 
(those compared for the relocated Orange Line are south of Massachusetts Avenue). 
By including Back Bay and South Cove stations the increases on the Relocated 
alignment would be 22,700 in 1980 and 23,200 in 1995. 


These demand-ridership figures include intracorridor ("local") trips as 
well as "through" trips to Boston proper. However, the vast majority of the 
transit riders are making through trips rather than local ones. 


Distribution of Ridership Among Stations 


The ridership increases from 33,300 (1980) for the five stations in the 
No-Build alternative to 43,300 (1995) for the seven stations in the Relocated 
alternative. The majority of these new riders are picked up by the new sta- 
tions at Boylston Street, Jackson Square and Ruggles Street. The ridership at 
the Forest Hills and the Green Street Stations increases only slightly. Thus, 
in 1995, there would be a net increase of 10,000 riders from the No-Build (1980) 
to the Relocated alternative (1995) at the stations south of Massachusetts 
Avenue and an increase of 23,000 riders when the Back Bay and South Cove stations 
are included. 


Origins of Transit ‘Ridership 


There is a substantial difference in the ridership characteristics between 
the No-Build and Relocated alternatives. The Roxbury, Parker Hill/Fenway, and 
Jamaica Plain areas show substantial increases in ridership (see Fig. V-1) be- 
cause the relocated Orange Line would be more centrally located with respect 
to densely developed areas of these same communities than the existing location. 
Smaller increases are shown for Roslindale, West Roxbury and Hyde Park. In- 
creases in ridership between the No-Build and Relocated alternatives are negli- 
gible in most of the other communities in the Southwest Corridor. A town-by- 
town comparison of 24-hour boardings (1980) at each station for the two alter- 
natives appears in Fig. V-l. The estimated boardings at each station for the 
two alternatives appears in Fig. V-2. 


Mode of Station Access 


A comparison of the 1980 No-Build and Relocated alternatives indicates 
an increase of about 2,600 transit riders during the 7 to 10 AM peak period 
for the stations between Forest Hills and Massachusetts Avenue and nearly 
4,800 transit riders when Back Bay and South Cove stations are included. Minor 
differences are indicated in the kiss-and-ride and park-and-ride access modes. 
The most significant difference would occur in the feeder bus system where an 
increase of nearly 2,700 passengers would be expected during the 7 to 10 AM 
peak period. When the Back Bay and South Cove stations are included, over 
3,500 passengers would be expected to be served by feeder bus and by railroad 
transfers at Back Bay station. 


At other hours of the day, substantial increases in the "walk" category 
would be expected because of the close proximity between major transit genera- 
tors such as the Back Bay commercial district, Northeastern University, Mission 
Hill, Whittier Street and Bromley/Heath Housing Projects, Campus High School, 
the proposed Roxbury Community College, the proposed Jamaica Plain II High 
School, and other potential development in the immediate vicinity of the 
proposed new transit stations. 


The Forest Hills station is the only station to have a large number of 
park-riders in all alternatives, since it is the terminal station on the Orange 
Line. These park-riders come from all parts of the Southwest Corridor. It may 
be noted that most of the park-riders using the Forest Hills station come from 
communities which are farther removed from the station than either kiss-riders 
or transit users going across to the Forest Hills Station by bus. 


(FIG?) V1) 
ESTIMATED DAILY RIDERSHIP DEMAND DISTRIBUTION 
BY COMMUNITY 


(Inbound Boardings-24 hours) 


1980 1980 1995 1995 
Community No-Build Relocated No-Build Relocated 
Boston Proper 3,480 S50 3,590 1,600 
Brookline 288 310 300 324 
Canton 65 2 83 92 
Dedham 922 922 966 1, Ore 
Dorchester 2, ahi Deed 2,422 2,380 
Dover 102 Lis 22 3'3 
Hyde Park 2,090 27,200 2257 2316 
Jamaica Plain ae cae 8,530 5,425 $7373 
Medfield 96 97 119 120 
Milton 82 85 87 90 
Needham . 178 195 194 213 
Newton 26 pag ke: 27 28 
Norwood 492 497 550 5 Se 
Parker Hill/Fenway 296 3,890 299 3,940 
Roslindale 35.458 377802 3,804 3,183 
Roxbury 9,520 13,966 9,140 13,408 
Sherborn 19 20 “oll pe 
South Boston 1,044 600 990 570 
Walpole 90 96 UES 23 
West Roxbury 2294 2,430 2,481 2,640 
Westwood ; 591 630 739 790 
Other 181 186 214 22k 
Total B55 020 ADD JL 337985 43,265 

(FIG. V-2) 


ESTIMATED DAILY BOARDINGS AT ORANGE LINE STATIONS 


(Inbound Boardings - 24 hours) 


Station 


Forest Hills 
Green Street 
Boylston Street 
Egleston 
Jackson Square 


Dudley 


Roxbury Crossing 
Ruggles Street 
Northampton/Mass. Ave. 


Dover 


Sub Total 
Back Bay 
South Cove 


Total 


1980 


No-Build 


3, 700 
1,860 


3,660 


8,390 


3,450 


2,200 


335,320 


33,320 


no 30 


Relocated 


14,585 
2,330 
2,140 


6,580 
500 
8,130 
3,650 


42,715 
87 bS 


4,585 


56,015 


1995 


No-Build 


14,850 
1,825 


3702 


8,090 


meget Jey 


2,270 


337935 


337,985 


BID) 


Relocated 


15,780 
27285 
2,070 


6,380 
Bo 
7,930 
3,630 


43,265 
9,150 
4,725 


57,140 


5.1.2 Effects of Potential Future Rapid/Transit Extensions on 
Orange Line Ridership 


Regional transportation plans have considered two possible extensions 
of the Orange Line beyond Forest Hills to Route 128 via the Needham Branch 
right-of-way; and to Hyde Park and Canton via the Penn Central main line and 
the Canton Branch right-of-way. If either or both of these extensions were to 
be placed into operation, a sizeable number of transit users would divert to 
stations on these extensions from the Forest Hills Station, 


There would be a reduction of park-riders at the Forest Hills station if 
the Orange Line is to be extended from Forest Hills to either Route 128 on the 
Needham or Canton branch. It has been estimated that in 1980 approximately 
400 park-riders would be diverted from Forest Hills to stations along the 
extension. By 1995, 350 park-riders would be diverted to these stations. 
Similarly, approximately 3,900 transit users would be diverted from Forest 
Hills to stations along the Orange Line extension which would include Forest 
Hills to Route 128 via the Needham Branch. It must be emphasized that these 
are merely transit diversions. They do not include diversions from other 
modes such as automobiles and commuter rail. They do not include diversions 
new transit trips encouraged by a higher level of service. If both extensions 
are placed into operation, an even greater number of transit users would be 
diverted. 


Thus, the impact of rapid transit extensions to either Canton or Route 128 
at Needham would affect the number of boardings at only the Forest Hills station 
on the proposed Relocated Orange Line. 


5.1.3 Computer Rail and Amtrak Ridership 


Commuter-rail ridership and Amtrak ridership are important factors in 
developing alternatives in the Southwest Corridor. Demand for rail ridership 
will determine the number of trains per hour to be operated on the main line of 
the Penn Central. The number of trains will in turn determine the number of 
tracks needed by commuter rail and Amtrak trains in order to operate at the 
necessary level of service to meet anticipated ridership demand. 


According to the 1974 MBTA Audit which is a headcount of all suburban 
commuter-rail passengers, a total of 4418 passengers are carried in the inbound 
direction each day. The breakdown is as follows: 


@® Providence Main Line - 1787 passengers 
@® Needham Branch - 1367 passengers 
@ Franklin Branch - 1015 passengers 
@® Stoughton Branch - 249 passengers 


Ridership on these commuter lines, projected to 1980, based on a moderate 
increase of service described in Appendix C are as follows: 


Providence Main Line - 2200 passengers 
Needham Branch 1900 passengers 
Franklin Branch 1500 passengers 
Stoughton Branch - 700 passengers 


Therefore, a total of approximately 6,300 passengers would be riding the 
commuter-rail system on a daily basis in 1980 in the inbound direction. 


Current Amtrak ridership figures indicate a daily ridership of 3391 
passengers at the New Haven checkpoint (May 27-June2, 1975), Future ridership 
is estimated by the Federal Railroad Administration to be approximately 22,400 
high-speed inter-city rail passengers arriving or departing from South Station 
in their design year, it is estimated that the peak-hour one-way ridership 
at South Station will be approximately 1,700 passengers (arriving or departing). 
These ridership forecasts are based on trains arriving or departing from South 
Station in Boston at fifteen-minute intervals during the peak hours of operation. 


9-1.4 Feeder-Bus: Systems 


As a result of the proposed Orange Line relocation west of the present 
elevated Orange Line, a number of changes must be made to the present MBTA 
feeder-bus system. Ridership estimates for this revised feeder-bus network have 
been made for each station on the Relocated Orange Line, 


The number of rapid-transit patrons who arrive at stations by bus on the 
Relocated Orange Line is expected to increase from the base year No-Build 
alternative forecasts. Approximately 9,500 additional rapid-transit patrons 
would arrive at rapid-transit stations by bus in the Relocated alternative on 
a daily basis in 1980. These ridership forecasts assume no new MBTA bus service 
in place of the existing bus service. However, a number of bus routes would be 
rerouted or consolidated to serve the new stations on the Relocated Orange Line. 


A breakdown of the number of bus riders gaining access to the Relocated 
Orange Line rapid-transit stations on a daily basis is as follows: 


@® Forest Hills - 9,070 
e Green Street - 270 
@e Boylston Street = 0 
e Jackson Square smo: 5 2 0) 
@e Roxbury Crossing - 4,100 
@® Ruggles Street - 5,900 
@e Massachusetts Avenue - 2,300 


The number of persons who would arrive at the boarding transit station by 
bus would increase from 5,400 to 7,000 in the peak hour and from 18,500 to 
26,500 on a daily basis between the No Build and the Relocated alternatives 
(from Massachusetts Avenue to Forest Hills). This increase in bus ridership 
would mean an increase in the number of buses required to serve this demand. 


The feeder bus routes proposed to serve the Relocated Orange Line are 
shown on Fig. V-4. This proposed route diagram shows the changes that would be 
required in the existing routes to serve the Relocated Orange Line stations. 

On the basis of these proposed routes and schedules, the Forest Hills, Ruggles 
and Jackson Square Stations would be the most important bus-transfer locations. 
No significant routing changes would be needed to serve Forest Hills station. 
The major routing changes would relate to providing bus service to Jackson 
Square and Ruggles Street stations in lieu of servicing Egleston and Dudley 
Street stations. Within the Roxbury area, the proposed arterial street would 
be one of the most important feeder streets. Other important bus-circulation 
streets would include sections of Washington Street and New Dudley Street. The 
existing and proposed route pattern disperses the bus loading to many streets, 
thereby avoiding high concentrations of buses except in the immediate vicinity 
of the proposed stations. In addition, some passengers will transfer from the 
Green Line to the Orange Line at Forest Hills. 


5.1.5 Local Traffic Generated by Transit-Related Development 


While there would be efficiencies gained on bus routes that traverse 
new arterial streets, there would be some local traffic generated by the develop- 
ment of the Relocated Orange Line stations. This traffic would be generated by 
"new" transit riders who reach the transit stations by automobile or bus. The 


concentrations of this traffic would he diverted from existing high-density 
areas at Northampton, Dudley Station and Egleston Square and shifted to new 
areas in the cleared-land corridor at Ruggles Street and Jackson Square, 


Since the demand for parking around transit stations is constrained by 
parking capacities in the Relocated alternatives as well as the No-Build 
alternative, there would not be an increase in the number of park-riders. 

Thus, there would not be an increase in the number of automobiles on the streets 
in the vicinity of the transit stations due to the park riders. However, there 
would be an increase in the number of transit riders who get dropped off at 
transit stations by auto or taxi. Approximately 900 more passengers would be 
dropped off at the transit stations between Forest Hills and Massachusetts 
Avenue on a daily basis between the No-Build and the Relocated alternatives. 
However, this translates to an increase of about 45 automobiles in the peak hour 
around these same transit stations. Therefore, there would not be an 
appreciable increase in the number of automobiles gaining access to the transit 
station on the Relocated Orange Line. 


There would be some commercial development in the vicinity of several of 
the stations. 


At the smaller stations, such as Green Street and Boylston Street, the 
commercial development would be relatively small and would be oriented primarily 
toward transit passengers. Accordingly, the amount of traffic that would be 
generated by this type of development would be minimal. 


At the larger stations, the commercial development would attract traffic 
in addition to the transit riders. The magnitude of this traffic generation 
would be comparatively small in relation to the traffic generation of the 
surrounding area. In developing the traffic projections for the Southwest 
Corridor, new development was allocated to appropriate traffic zones. Therefore, 
traffic projections that were developed for the area included the proposed 
developments on an area basis rather than developing traffic projections for 
each parcel. At the stations where significant commercial development is pro- 
posed, such as Forest Hills and Ruggles Street, off-street parking is proposed - 
as part of the development program. 


Satln6 Arterial Street Impacts 


To assess the impacts of traffic volume on the streets affected by the 
proposed alternatives, traffic projections were made by the Central Transporta- 
tion Planning Staff for three basic networks for the years 1980 and 2000. 

The networks for which assignments were prepared include the following: 


a) The existing street network which also represents the "No Build" alter- 
native. 


b) The existing street network modified to include an arterial street 
to be constructed from Massachusetts Avenue at the Southeast Express- 
way ramps to Jackson Square. This alternative will be identified as 
"Arterial to Jackson Square". 


c) The existing street network modified to include the same arterial 
street shown in (b) but extended from Jackson Square to Forest Hills. 
This alternative will be identified as "Arterial to Forest Hills". 


The basic network was developed for traffic projection purposes to re- 
flect the arterial street completed to Forest Hills. It does not differentiate 
between the various options discussed in other sections of this report. These 
Options would involve the detailed location of the proposed arterial street 
-as to whether it is to be east or west of the railroad or whether the railroad 
would be elevated or depressed. Since these options would all provide the same 
vehicular transportation service or would have the same or similar side-street 
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connections, there would be no significant traffic assignment differences he- 
tween the several options, Accordingly, the traffic assignments presented will 


only distinguish between the three hasic alternatives and the two target years 
of 1980 and 2000, 


The traffic assignments for the design year 1980 and for each of the 
three basic networks, "No Build" and "Arterial-to-Forest Hills" are presented 
in Figs. V-6, V-7 and V-8 respectively, The corresponding traffic assignments 
for the year 2000 are shown on Figs, V-9, V-10 and V-11, 


Traffic Growth 


A comparison of the traffic-flow diagrams showing the existing street 
system, the "No Build" alternative shown on Fig. III-11 (existing traffic 
volumes - 1975) Fig. V-6 (projected daily traffic volumes - 1980) and Fig. V-11 
(projected daily traffic volumes - 2000) indicates no significant change in 
anticipated traffic volumes between 1975 and 1980. Between 1980 and 2000, a 
growth of approximately 10 percent is expected in the Southwest Corridor. This 
level of traffic growth is based on projected population and employment be- 
tween 1980 and 2000 throughout the metropolitan area of Boston, Particular 
attention was given to the Southwest-Corridor study area which includes the 
future development being planned for the area and evaluates a present change 
in the modal split of person trips in the corridor. 


Comparison of Alternatives - "No Build" vs. "Arterial Built to Jackson 
Square (1980) 


The traffic projected for the 1980 No Build alternative would exhibit the 
same characteristics as the existing street system. There would be no substan- 
tial change in the patterns of travel or in the volume of traffic on most of 
the streets in the study area. 


Where comparison is made of the construction of the arterial street to 
Jackson Square in relation to the No Build alternative the most significant 
traffic impacts would occur in the northerly end of the study area. The con- 
struction would create a new street with significant improvement in alignment 
and grade. This improvement would attract: some vehicular traffic on the arter- 
ial street which now uses other streets. An example of this traffic diversion 
can be seen by comparing the volumes projected on the group of streets crossing 
Massachusetts Avenue between Huntington Avenue and the Southeast Expressway. 
eetudveoesthe total of all traffic in this Corridor indicates there would he 
about 4,000 motorists (a 3.08 percent increase) induced into the Corridor on 
a daily basis if the arterial is built to Jackson Square compared to a 1980 
No Build alternative. The distribution of traffic on these streets would shift 
as a direct result of arterial street construction. The following tabulation 
compares the projected volumes of traffic on these streets. 


i 
1980 Projected Daily Traffic Volumes 


(in thousands) 


No-Build Arterial to Jackson §q. 


Huntington Avenue I SEY 22D 
Columbus Avenue ALS east 8 11.0 
Tremont Street ieee 18) 16.0 
Shawmut Avenue Bye0 3.0 
Washington Street eR Me) Ng bess 
Harrison Avenue 8.0 oa) 
.Albany Street ESO, ae ete. 
Southeast Expressway Ramps 38.0 Ase oO 

1305.0 134.0 


lscreen line at Massachusetts Avenue 


The proposed realignment of Columbus Avenue, at the intersection with 
the arterial, would serve to reduce the volume on Columbus Avenue and encourage 
motorists to follow the new arterial toward Massachusetts Avenue. This diver- 
sion explains the indicated increase in traffic projected for the Southeast 
Expressway ramps and Albany Street. 


This traffic inducement would also be reflected on the main-line segment 
of the arterial street. In the No Build alternative, the segment of Columbus 
Avenue (north of Jackson Square) is projected to carry approximately 39,000 
vehicles daily. With the arterial built to Jackson Square, the equivalent sec- 
tion would be expected to carry 42,500 vehicles daily in 1980. This increased 
amount of traffic would flow to the arterial on the existing feeder streets in- 
cluding Centre Street, Lamartine Street, Amory Street, and Columbus Avenue. 
Lamartine Street would be expected to receive the largest portion of this traf- 
fic impact or about 1,500 vehicles daily. 


No Build vs. Arterial Built to Forest Hills (1980) 


Construction of the arterial street from Massachusetts Avenue to Forest 
Hills would be expected to include an additional increment of traffic into the 
Corridor in comparison to either the No Build or arterial built to Jackson 
Square alternatives. At the Forest Hills end of the project, the induced Cor- 
ridor volume would be expected to be about 8,500 vehicles daily. At the Massa- 
chusetts Avenue end of the project, the induced Corridor volume would be ex- 
pected to be about 10,500 vehicles daily. 


In Forest Hills, this daily traffic inducement would be reflected pri- 
marily on Washington Street (4,000 vehicles) Hyde Park Avenue (3,500 vehicles), 
and South Street (1,000 vehicles). At the Massachusetts Avenue end of the 
project, the most significant impact would be on the Southeast Expressway ramps 
with an anticipated increase of about 9,500 vehicles daily. Some additional 
changes would be expected in the distribution of the traffic on the other 
streets crossing Massachusetts Avenue. Traffic volumes on Huntington Avenue 
and Albany Street would be expected to increase while traffic volumes on 
Columbus Avenue, Tremont Street and Washington Street would be expected to de- 
crease. Traffic volumes on Shawmut Avenue and Harrison Avenue would likely 
remain relatively stable. 


A detailed comparison of the projected 1980 traffic volumes on the no- 
build and arterial built to Forest Hills alternatives shows comparatively 
small changes on a number of streets generally perpendicular to the proposed 
arterial. In most cases the projected volume on a street perpendicular to the 
arterial increases under the arterial built to Forest Hills alternative. This 
shift in the basic travel pattern occurs because the arterial street would 
attract many motorists from the nearby areas who presently use other parallel 
routes. This shifting of local travel patterns would mean that through traf- 
fic on the north-south streets would be substantially reduced. The reduction 
in traffic would be partially off-set by local motorists who would change their 
travel pattern to get direct access to the new arterial. 


If the arterial street were completed between Forest Hills and Massachu- 
setts Avenue, anticipated daily volumes on the arterial would range between 
29,000 vehicles daily at Forest Hills and 49,000 at Jackson Square. The sec- 
tion between Forest Hills and Jackson Square could expect daily volumes ranging 
between 29,000 and 36,000. Daily volumes in the section between Jackson Square 
and Ruggles Street would range between 49,000 in Jackson Square and 37,000 vehi- 
cles daily at Ruggles Street. 


Probably the most significant impact of constructing an arterial street to 
Forest Hills would be the reduction of traffic on streets like Amory, Lamartine, 
Call,and Forest Hills. Only local residents or vehicles servicing there would 
use Amory and Lamartine Streets. Through traffic would use the arterial street. 
To assure traffic relief on Amory Street, the southern terminus at Green Street 
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would be relocated to join Brookside Avenue a short distance north of Green 
Street. The connection between Amory Street and Columbus Avenue, in Jackson 
Square, would also be relocated away from the Jackson Square intersection. 
This would allow local traffic and emergency vehicles easy access to the 
street while it would discourage "through traffic" on Amory Street. 


Action would also be taken to assure traffic relief on Lamartine Street. 
It is proposed that the continuity of Lamartine Street be broken at several 
points. This could be done by eliminating a section of the street where exist- 
ing land development would permit it without involving the legal right-of-access 
to adjacent properties. Only one or two such interruptions would be needed 
to discourage "through traffic" from using Lamartine Street and to encourage 
use of the proposed arterial. 


Significant traffic reductions can also be anticipated on several of the 
other streets parallel to the proposed arterial. Washington Street would ex- 
perience the greatest decrease in traffic volume largely because the geometric 
realignment that would be made just north of Forest Hills. The continuity be- 
tween Washington Street and Hyde Park Avenue would be changed to emphasize the 
arterial street in preference to Washington Street. 


Forest Hills, South, and Centre Streets as well as Jamaicaway, Columbus 
Avenue and Seaver Street would all experience some traffic reduction with the 
arterial constructed to Forest Hills in comparison to the no-build alternative. 
The amount of traffic reduction would not be as great as on the other streets 
already mentioned. 


No Build vs. Arterial Built to Jackson Square 


As previously indicated, the important difference between the traffic 
assignments for 1980 and 2000 would be a 10 percent increase in the volume of 
traffic by 2000 compared to 1980. This incremental increased percentage traffic 
volume would apply to each of the three basic alternatives. 


To illustrate the changes in traffic volume expected during the years 
1980 to 2000, a comparison can be made at Massachusetts Avenue - the same loca- 
tion previously discussed. We will use the same cordon line immediately north 
of Massachusetts Avenue, including all streets between Huntington Avenue and the 
Southeast Expressway ramps. The total volume of traffic, with the no-build 
alternative, projected to cross this line in the year 2000 is 144,000 vehicles 
compared to a 1980°total of 130,000 vehicles. The projected vO Lone crossing 
this cordon line would be expected to increase to 147,000 vehicles daily under 
the "Arterial Built to Jackson Square" alternative and to 152,000 vehicles daily 
with the Arterial built to Forest Hills.’ The impact of the projected increase 
in traffic on the individual streets is shown below: 


Projected Daily Traffic Volumest 


(in thousands) 


No Build Arterial Build to Jackson Square 

Street 1980 2000 1980 2000 
Huntington Avenue 22 0) 24.0 ee ae 24.5 
Columbus Avenue S20 26.5 LT EEC 
Tremont Street 18.0 20.0 16.0 ie 
Shawmut Avenue Bel Sac Se) ches 
Washington Street 13.0 14.5 Li T2.t0 
Harrison Avenue 8.0 9.0 9.50 10.0 
Albany Street L3ie0 14:5 af aags: 19.0 
. Southeast Expressway Ramps 38.0 42.0 43.5 48.0 

Total £3020 144.0 os ata 147.0 


lscreen line at Massachusetts Ave. 


The pattern of traffic anticipated in the year 2000 would be essentially 
the same as in 1980. The streets that would be expected to absorb the greatest 
daily increases in traffic (comparing 1980 No Build with 2000 Arterial Built 
to Jackson Square) would include Huntington Avenue (2,500), Harrison Avenue 
(2,000), Albany Street (6,000) and the Southeast Expressway Ramps (10,000). 
Because of the geometric changes anticipated on Columbus Avenue in the vicinity 
of Ruggles Street, it is expected that the volume of traffic using Columbus 
Avenue would decrease between 1980 and 2000. 


Shawmut Avenue and Washington Street would be expected to remain substan- 
tially unchanged between 1980 and 2000. 


Comparing the projected 1980 daily-traffic volumes on the No Build alter- 
native with the corresponding 2000 volumes on the Arterial Built to Jackson 
Square alternative, the streets that would receive the greatest increase in 
traffic volumes would be Lamartine Street (2,000 to 2,500 vehicles), Armory 
Street (1,000 to 1,500), Centre Street (2,500), Washington Street - south of 
Forest Hills (1,000), north of Forest Hills (1,500), south of Columbus Avenue 
(2,000), and north of Columbus Avenue (1,000). Other streets with similar pro- 
jected traffic increases include Hyde Park Avenue (2,000), Forest Hills Street 
(1,500), South Street (2,500), Centre Street - south of Jamaicaway Circle 
(5,500), Jamaicaway (4,500). In the section where the proposed arterial street 
would replace Columbus Avenue, the projected daily volume in 2000 would increase 
to about 47,000 vehicles daily on the Build to Jackson Square alternative. As 
previously described, the local side streets between Jackson Square and Forest 
Hills would not receive any traffic relief with the Arterial built only to Jack- 
son Square. The projected daily traffic volumes for the year 2000 for the No 
Build, Arterial Built to Jackson Square and Arterial Built to Forest Hills are 
shown on Figures V-9, V-10, and V-1l respectively. 


No Build vs. Arterial Build to Forest Hills (2000) 


The projected daily volumes in 2000 with the Arterial Build to Forest 
Hills would attract additional traffic into the corridor in the same manner as 
described earlier relating to 1980. At the Massachusetts Avenue cordon line, 
the total volume in 2000 would be expected to be about 152,000 vehicles daily 
compared to the 130,000 in 1980 for the No Build alternative. The following 
tabulation shows the expected distribution to the various streets for the Forest 
Hills alternative for 1980 and 2000 compared to the 1980 No Build projections. 


Projected Daily Traffic Volumest 


(in thousands) 


No Build Arterial Built to Forest Hills 


Streets 1980 1980 2000 
Huntington Avenue 22700 Pee eM 8 ve ee: 
Columbus Avenue L520 i s0 L2e0 
Tremont Street 18-0 16:.0 Lda 
Shawmut Avenue S'e0 3.0 325 
Washington Street 1350 Oo Pee 
Harrison Avenue 8.0 9.0 10.0 
Albany Street S10 NGS ets) 20.0 
Southeast Expressway Ramps 38.0 47.0 50.0 

Total 130-0 L405 LS20 


lscreen line at Massachusetts Avenue 


The streets that are expected to receive the greatest impact in the year 
2000 include Huntington Avenue, Harrison Avenue, Albany Street, and the South- 
east Expressway ramps. Columbus Avenue traffic volume would be expected to de- 
crease while the volume on the other streets including Tremont Street, Shawmut 
Avenue and Washington Street would be expected to remain substantially con- 
stant with respect to projected 1980 volumes. 


The basic change in the pattern of travel in the study area would be the 
same in the year 2000 as previously described for 1980 with the arterial street 
built to Forest Hills. The Streets running parallel to the arterial street 
would experience varying amounts of traffic relief while the streets perpendic- 
ular to the proposed arterial street would generally experience an increase in 
traffic because of the attraction that the arterial would create. 


Very Significant traffic reductions would occur on Amory and Lamartine 
Streets because of the design changes included in the proposed arterial street 
plans which would reduce the attractiveness of these streets to through traffic. 
This would mean that Amory and Lamartine Streets would be used almost exclusive- 
ly for local access to adjacent properties. Other streets that would experience 
Significant reductions in traffic with the arterial constructed to Forest Hills 
would include Washington, Forest Hills, and Centre Streets. Smaller reductions 
in traffic volumes would be experienced on the Jamaicaway, Columbus Avenue, 
and Seaver Street. The projected daily traffic volumes for the year 2000 (with 
the arterial street constructed to Forest Hills) is shown on Fig. V-ll. 


elie? Level of Service 


Evaluation of the level of service expected from the proposed arterial 
street is based on the conditions that would be likely to prevail at the var- 
ious intersections along the arterial. Projected daily traffic volumes for 1980 
and 2000 (including estimated turning movements at the important intersections 
along the arterial) were provided by the Central Transportation Planning Staff. 


Based on estimates of daily traffic volumes, AM and PM peak-hour traffic 
volumes were calculated for each of the major intersections. Area traffic 
counts indicate that an average of about 8 percent of the daily travel occurs 
during each of the peak hours. These counts also indicate an average direction- 
al split with about 60 percent of the travel inbound during the morning peak 
hour and 40 percent outbound. During the afternoon peak, the directional 
emphasis reverses with about 60 percent outbound and 40 percent inbound. Inter- 
section-capacity calculations were made based on these average values for peak- 
hour and directional emphasis. 


The key intersections examined for capacity and level of service evalua- 
tion include the following: 


Arterial Street at Tremont/Columbus/Arterial Segment #1 

Arterial Street and Ruggles Street 

Arterial Street and Tremont/New Dudley Streets 

Arterial Street and Centre Street/Columbus Avenue (Jackson Square) 
Arterial Street and Morton Street 

South Street and Relocated Morton Street (extended) 

Relocated Washington Street and a new roadway connecting to Hyde 
Park Avenue 

@e Hyde Park Avenue and a new roadway connecting to Washington Street 


Using these estimated values of turning movements, peak-hour volumes, 
and directional-movement capacity, the resulting levels of service have been 
calculated for AM and PM peak periods. A level of service of "C" or better 
can be obtained at six of the intersections during the morning peak hour in 
1980. This can be achieved by providing additional left-turn lanes at the 
intersections of the Arterial Street and the intersection of the Arterial 
Street and Morton Street. At Jackson Square, a level of service "D" can be 


anticipated during the morning peak hour in 1980 providing additional inter- 
section approach lanes are provided both on the arterial northbound ese 
and on Centre Street. 


During the afternoon peak hour in 1980, the level of service is expected 
to be a little more than during the morning peak hour because of the concentra- 
tion of turning movements anticipated during the afternoon. With the modifica- 
tions mentioned above, a level of service of "D" or better can be expected. 


By the year 2000, the projected growth in daily traffic would be re- 
flected proportionally in the morning and afternoon peak hours. Because the 
projected volume increase by the year 2000 is relatively small, only minor 
changes in the level of service should be anticipated. It is estimated that 
a level of service "D" or better can be achieved during the afternoon peak hour 
in the year 2000. 


5: 8 Pedestrian Impacts 


A comparative analysis has been made of the locations where pedestrian 
crossings of the railroad right-of-way can be made presently or would be pro- 
vided under each of the alternatives. The tabulation shown in Fig. V-12 
identifies the location and the alternatives having pedestrian crossing capa- 
bilities. 

FIGURE V-12 


Locations of Railroad Right-of-Way 


Pedestrian Crossings South Cove to 
Forest Hills 


Street NB-l FH-1l FH-2 FH-3. FH-4 FH-5 FH-6 
Tremont Street x x x x x x x 
Arlington Street Xx x x x x x x 
Berkeley Street x x x x x x x 
Columbus Avenue x Ne x x x x 3 
Clarendon Street x x x x x x x 
Footbridge- 

Back Bay Station 
Dartmouth Street x x x x x x x 
Foot Bridge 

Follen/Braddock Park x Sad x oe o x x 
W. Newton Street x x x x x x x 
Foot Bridge- 

Durham/W. Rutland Sq. x < x x x x x 
Mass. Avenue x x x x x x x 
Foot Bridge - 

Gainsboro/Camden Street x Xx x x x x x 
Footway - underpass x 
Bus service road x x xt x pis x 
Ruggles Station x x x x x x 
Ruggles Street x x x x D4 x xX 
Prentiss Street x oe oe x x x x 
Station Street x Me D4 x x 
Tremont Street x x x x x x x 
Cedar Street Xx x 
New Heath Street x Dts x x oe x x 
Heath Street ne os R x R R R 
Jackson Sq. Station x x x x x x 
Centre Street x x x x x x x 
Atherton/Mozart Streets x x a x x x x 


R = Relocated 





In the section between Centre Street (Jackson Square) and Boylston 
Street, pedestrian crossing opportunities would be provided at Atherton/ 
Mozart Streets in all Build alternatives as well as the No-Build alternative. 
In the Modified Embankment - Arterial East to West alternative a new vehicu- 
lar bridge with associated sidewalks would be constructed 300 feet south of 
Atherton Street. The other Build alternatives would not require this structure 
and would have no pedestrian crossing opportunity at this location. However, 
three of the Build alternatives would have a bridge structure at Paul Gore 
Street which would not be included in the Modified-depressed Alternatives or 
the Depressed Rail/Transit Arterial Street Alternative. The Paul Gore Street 
Bridge sturcture would be closely associated with Boylston Station. The sta- 
tion design would provide additional pedestrian crossing Opportunities not 
available with the No-Build alternative. All schemes including the No-Build 
would have pedestrian crossing opportunities at Boylston Street. The quality 
of pedestrian crossings provided with any of the Build Alternatives would be 
Superior to those which now exist. 


South of Boylston Street an existing pedestrian underpass would be 
eliminated by any of the build alternatives. A new bridge at Minton Street 
would replace this crossing capability in alternatives FH-1, FH-2 and FH-4. 

In the depressed-rail alternatives, a new pedestrian bridge could be construct- 
ed to provide a more direct pedestrian connection from the high land along 
Oakdale Street to the community facilities east of Amory Street. The vehicular 
bridge at Green Street would provide pedestrian connections under all alterna- 
tives. 


The new Green Street Station would provide a new pedestrian connection 
not available under the No-Build alternative. Similarly, the extension of 
Gordon Street would provide additonal pedestrian flexibility with all alter- 
natives except alternative FH-4 or the No-Build alternative. Pedestrian 
connections would be provided at Williams and McBride Streets with all alter- 
natives. 


In the Forest Hills Station area, major changes in pedestrian circulation 
would be associated with each of the build alternatives in contrast to the con- 
ditions presently existing. The major station complex would provide for in- 
ternal pedestrian circulation for transfer between the various modes of public 
transportation. This internal circulation would also provide for direct sta- 
tion accessibility for kiss-and-ride as well as park-and-ride patrons. 


With a No-Build Arterial Street alternative, pedestrians would be re- 
quired to use the existing sidewalks, and intersections. The most important 
intersections are controlled by traffic signals including pedestrian signals 


Assuming the No-Build Arterial was to be combined with any of the Build- 
Rail alternatives, the number of pedestrians using the street crossings would 
increase substantially. This increase would be caused by persons walking to 
and from the new Orange Line Stations and persons walking to and from the new 
land uses in the area including such major pedestrian oriented facilities as 
the Campus High School, the proposed Roxbury Community College, and the proposed 
Jamaica Plain II High School. Many other new facilities would further add to 
the number of pedestrians in the area. 


Each of the Build Arterial alternatives would provide improved pedestrian 
facilities along with improved facilities for motorists. Each of the major 
intersections would be signalized for both motorists and pedestrians. The 
number of signalized intersections would be increased, thereby providing greater 
pedestrian protection. The facilities that would be provided would be essen- 
tially the same for each alternative. 


At Forest Hills, a pedestrian overpass crossing Hyde Park Avenue would 
provide a conflict free route for pedestrians to gain access to the new station 
complex from the east. This quality of pedestrian protection is not presently 
available at Forest Hills. In fact, one of the heavily used access doors of 
the present Orange Line Station opens directly onto Hyde Park Avenue. There 
is no sidewalk adjacent to the building so that there is no visibility of 
pedestrian and/or motorists at this location. 
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FIGURE V-12 (Continued) 


Locations of Railroad Right-of-Wa 


Pedestrian Crossing South Cove to 
Forest Hills 


Street NB-1 FH-1 FH-2 FH-3 FH-4 FH-5 FH-6 

Arterial Crossover x 

Paul Gore Street Xx x x 

Boylston Station x x x p< x x 

Boylston Street x x x x He ets x 

Footway-Underpass x 

Lorene Place oe ye 

Minton Street x x x 

Pedestrian Br. x x x 

Green Street x x x x Sa He x 

Green St. Station x x Of x x x 

Gordon Street 4 x x Bye x 

Williams Street x oe x De x x x 

McBride Street x x x x x x x 

Arterial Crossover x 

Roadway under Arborway x x x x x se x 

Morton Street x 

Forest Hills Station x x x x x x 

Asticou Rd./Walk Hill Rd. x 

Washington Street Xi BK Ky LX) ak 
TOTAL 29 34 U5) oh) 34 34 34 


Note that in the section between Tremont Street in South Cove to Tremont 
Street in Roxbury, the number and location of pedestrian crossings of the rail- 
road right-of-way would be the same for all alternatives with only three ex- 
ceptions. 


With the No Build alternative, the existing pedestrian underpass just 
north of Ruggles Street would remain unchanged. In each of the build alterna- 
tives, this pedestrian underpass would be eliminated. 


Ruggles Street Station facilities including the bus circulation roadway 
would be constructed in this same area. The character or quality of the pedes- 
train crossing would be greatly improved in all of the build alternatives in 
comparison to the present 10-foot-wide underpass. 


The proposed Ruggles Street Station would provide a spacious, lighted, 
and enclosed (protected) area providing pedestrian access to the station 
facilities from both sides of the rail right-of-way. In addition to the statiom 
a separate bus-circulation bridge would be included in each of the build alter- 
natives. This bridge would be located at the north end of the station area. 
It would be built primarily for bus circulation but could also provide for 
pedestrian crossings as well. 


Comparing the pedestrian crossing opportunities between Ruggles Street 
and Centre Street, the number and relative location would essentially be the 
same for all alternatives including the No Build. However, each of the build 
alternatives would provide more spacious and better lighted areas for pedes- 
trian crossings than presently exist. 


Be Project Construction and Impacts During Construction 


‘This impact analysis considers alternatives in which several major factors 
are significant to the development of construction contract limits, methods, 
costs, procedures, sequence, duration and impacts. 


For example, between Camden Street and Forest Hills, two depressed Rail/ 
Transit alternatives (FH-1l and FH-2) require the removal of large quantities of 
excavated materials (3,000,000+ cubic yards). The excavation generates construc- 
tion costs, methods, duration and impacts unique to that segment. The Rail/ 
Transit facility built on a modified embankment on the other hand, has its own 
Bee Of construction particulars. 


The Arterial Street, in purely construction terms, can be viewed as a 
separate facility which has little or no influence upon Rail/Transit construction. 
The street then, if built, could be constructed as a singular undertaking. 


Between Camden and Dartmouth Streets, the refined alternatives lower the 
existing Penn Central track bed sufficiently (2-5 feet+) to allow minimum bridge 
clearances for intercity rail and transit service. 


The Back Bay-to-South Cove segment considers the construction options 
for the Orange Line as being either approximately at existing track grade through- 
out, Or in tunnel from South Cove to Dartmouth Street. 


Over the entire project length two options are possible: either to maintain 
rail service within the Penn Central right-of-way or divert it to the Midland 
Division during construction. 


The construction contracts and limits, defined in Section 5.2.1 below, were 
developed from logical break points which take into account the above mentioned 
considerations as well as methods and types of construction to be encountered, 
i.e., heavy earthwork and reinforced concrete, station and architectural work, 
roadwork, power, Signals and communications. Other factors determining contract 
limits include: geophysical aspects, size of contracts, disposal of materials 
from the construction areas, delivery of materials and prefabricated items to 
the sites, population density in the project area and environmental concerns. 


These limits or break points could be at the following locations irrespec- 
tive of the alternative chosen. 


EC OV Corsi O's. os, “04 elie Ge Project limit-North 

Memdeneotreet. 6 4). + «e+e \s Beginning point for major earth moving 
contracts (cut) or £111) 

Men ermeotreet = ts 6 6 ss ts Mid point for equal division of earth 
moving contracts (cut or fill) 

Forest Hills Me ea ee ee Project limit-South 


The demolition of the Washington Street elevated structure is conceived as 
one or two construction contracts between South Portal and Forest Hills to 


be executed after the new Orange Line is operative. 
eee ee construction Contracts 


A project of this size has many diverse special items of work divided into 
a number of contracts. The number and type of contracts relates to the quantities 
involved, working and site restraints, and the need for contractor specialization 
in certain fields. 


Analysis of these factors reveals that the project would most advantageously 
be made up of the contracts listed below, regardless of alternatives selected; 


e 3 General Civil contracts for earthmoving, drainage, bridges, walls, 
landscaping, noise barriers, One contract (Contract #1) would be 
between the proposed South Cove Tunnel Portal and Camden Street. 

Two additional contracts (Contracts #2 and #3) would be employed so . 
as to allow excavation volumes (cut or fill) to be divided equally 
between Camden Street and Forest Hills. 


e 1 contract for Arterial Street and miscellaneous side-street improve- 
ments - grading, paving, lighting, utilities, etc. (Contract #4) 


e 2 Contracts for railroad and rapid-transit track work (Contract #5a & 5b) 


e 1 Contract for Orange Line power, including sub-station equipment 
(Contract #6) 


e 2 Contracts for signals and communications - one for railroad, another 
for transit (Contracts #7a and 7b) - 


e Passenger stations contracts and electric sub-station contract 
(building only). From one to three passenger stations could be let 
‘as a single contract, depending upon their size and complexity. 
Three Station Contracts were assumed for analysis purposes: 


8a & b Back Bay, Massachusetts Avenue; 
8c & d Jackson Square/Roxbury Crossing, Ruggles; 
8e & £ Boylston Street/Green Street, Forest Hills. 


@ Demolition of Washington Street elevated structure (Contract #9). 


5.2.2 Construction Procedures and Phasing 


Regardless of the alternative selected, from among the "build" possibilities, 
it is clear that the Southwest Corridor project represents a significant construc-— 
tion undertaking. As such, a precise definition of construction contract limits, 
phasing, duration and costs is particularly important in determining impact. 


This sub-section deals with the nine basic contracts (suggested in 5.2.1 
above) including anticipated construction procedures and phasing of work. 


5.2.20)  .Contract #l i= Line Ségqmente-ssouliecoveui 
Camden Street (SC-1) 


As part of the South Cove project, the Orange Line would be con- 
structed as a shield-driven tunnel crossing under the Massachusetts Turn- 
pike Extension (Fig.IvV-69, Detail A). Construction at this point for the 
Orange Line transitions from a shield-driven twin-arched tunnel to a cut- 
and-cover twin box (Fig.IV-69, Detail B). This transition brings the 
MBTA tracks from a 10° curve (R= 573') in the tunnel to an alignment parallel 
with the existing tracks above. The depth of cut for the twin box ranges 
from about 27 feet at the end of the tunnel to about 21 feet at the end 
of the twin box, which is also the portal - located approximately 200 feet 
east of Tremont Street viaduct. 


From the portal, the Orange Line construction changes to an open 
cut U-shaped boat section with a heavy-bottom slab, ascending to the exist- 
ing grade at 4 percent (Fig.IV-69, Detail C). The Orange Line at this 
point is located to the south of the two relocated Boston and Albany rail- 
road (B&A) tracks and north of the three proposed Amtrak and commuter-rail 
(railroad) tracks. The B&A tracks will be relocated slightly to the north. 
The railroad tracks are also shifted slightly southward. 
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The northerly contract limits for Contract #1, Alternative SC-1, 
are different for the Orange Line and the Railroad. Orange Line construc- 
tion begins where the South Cove project meets existing track grade. Rail- 
road construction, on the other hand, starts further north cutting approxi- 


mately 2 feet from existing track grade under Arlington Street to allow 
17'-8" vertical clearance. 


The geometry of the tracks westward is strongly influenced by the 
proposed track and platform configuration at the Back Bay Station. The 
railroad platforms for the station extend from east of Dartmouth Street 
to east of Berkeley Street and require that property takings along the 
southern right-of-way line. 


As part of the relocated Orange Line project the viaducts that 
cross the right-of-way at Berkeley Street, Columbus Avenue, Clarendon 
Street and Dartmouth Street would be rebuilt since the southern abutment 
and the piers in each case will have to be relocated to accommodate the 
new tracks and platforms. Where these viaducts and bridges are rebuilt 
it will not be feasible to raise the structure in order to increase the 
headroom clearance over the tracks to 17'-8" (existing clearance varies 
between 15'-10" and 16'-6") because it is necessary to maintain present 
street grades. Furthermore, moving the new tracks to the south decreases 
the available headroom at the relocated southern abutment, since street 
grades on the viaducts generally slope down in the southerly direction. 

If a 17'-8" vertical clearance is desired, it will be necessary to depress 
these tracks by about 2 feet. This 2+ foot depression would be maintained 
throughout for the railroad tracks. ~— 


All bridges for local streets crossing over the railroad right-of- 
way will be reconstructed to their original widths. The existing retaining 
wall along the south side of the right-of-way from Berkeley Street to 
Clarendon Street will be relocated south as much as 40 feet. 


The Orange Line and the relocated Boston & Albany railroad (B&A) 
_tracks will remain at the present grade north of Back Bay station. The 
difference in grades between the lowered Amtrak and commuter rail (Rail- 
road) and the southerly or inbound track of the Orange Line can be main- 
tained by a low retaining wall and the centerline distance between these 
two tracks has been increased to 17 feet to provide the required clearance 
for safety. 


Dine wath lee BACK bay Station Area 


The existing Back Bay Station on Dartmouth Street will be 
rebuilt to accomodate the 7 tracks proposed (3 railroad, 2 MBTA, 
2 B&A), together with their various platform requirements. To 
accomplish this, the entire width existing between the face of the 
Heath Building (corner of Columbus Avenue and Buckingham Street) 
and the Hancock Garage (abutting the right-of-way) will be utilized. 
The Heath Building and the Hancock Garage can be maintained intact 
since their footings are founded well below the required excavation 
grades for the proposed Back Bay Station facility. However, the 
Heath Building will require some slurry cut-off wall construction 
below present basement level. The limited space available dictates 
that the proposed southerly railroad platform abut directly against 
the building's basement. 


Columns will be constructed above the basement level to 
support a deck which spans the entire width between the Heath 
Building and the John Hancock Garage (Fig.IV-69, Detail D). 


Below the deck, the two existing B&A tracks are to be maintained 
and five new tracks are proposed - three for Railroad (Amtrak and commuter 
rail) and two for Orange Line. The two Orange Line tracks will be served 
by a center platform, 23 feet wide at its widest and 410 feet long running 
along a R = 4,000' curve. The three new railroad tracks to the south will 
have two high platforms - one center platform 1,200' long and tapering 
from 24" to 12" in width, another 1,200 £oot side platform, 12° toma 
wide. The two platforms will be on a 30-minute curve (R = 11,459') and 
will be designed to serve Amtrak passengers as well as commuters. The 
proposed railroad platforms are the same for the tunnel option (Section 
5.2.2.2) except the locations are shifted some 30 feet to the north. 


Buckingham Street between Dartmouth and Clarendon Streets will be 
relocated and integrated with the Back Bay station over the tracks. 
Existing utilities under the street will have to be relocated to other 
streets or maintained in the space above the railroad platform. The 
Buckingham Street exit to Clarendon Street will be relocated north of 
the existing one in order to provide station platform egress, convenient 
drop-off lanes for the station and to improve the intersection of Claren- 
don Street and Columbus Avenue. 


Dri aetecnl ene Construction South of Back Bay Station 


Between Back Bay Station and Camden Street, the five proposed 
tracks (with walls and supports for an overhead deck) will require a width 
of 70 feet. The existing 66 foot right-of-way will have to be widened 
on the easterly side encroaching on existing Claremont and Carleton 
Streets. Takings will be necessary on the east side of the tracks at both 
the north and south edges of Massachusetts Avenue. 


The southerly tracks would be reserved for AMTRAK and commuter rail 
and the northerly two for the Orange Line. Railroad clearances will be 
increased from 16" + to 17'-8" under bridges in this reach bywgemaveess 
at least 2 feet of existing subgrade and placing the 5 tracks on ballast 
(Fig.IV-69, Detail E). The subgrade can be drained without lowering exist- 
groundwater levels appreciably. The Orange Line will be lowered by approx- 
imately 2 feet south of the Back Bay station with the three railroad tracks 
being dropped an additional two feet to better accommodate the proposed 
roof deck. Preliminary investigations indicated that existing walls and 
buildings abutting the right-of-way will not be structurally affected by 
the proposed depression in this area. 


ie Pt Grea Contract #1 Tunnel - South Cove to Camden Street 
with Orange Line Tunnel Option(SC-2) 


The northerly work limit for Contract #1 Alternative SC-2 would 
be at the southerly termination of the bored portion of the Orange Line 
tunnel. At this point, the tunnel has already passed under the Massa- 
chusetts Turnpike. The bored tunnel configuration adopted consists of 
twin.arch shaped tunnels for inbound and outbound Orange Line (see Fig. 
IV-69A,Detail A). It is aligned in such a manner as to allow the Orange 
Line to proceed parallel to and beneath the existing Penn Central trackage. 


As soon as the Orange Line alignment has been brought parallel to 
the existing tracks above it, the shield-driven tunnel construction can be 
stopped and the construction method can be changed to twin side-by-side 
cut-and-cover boxes. This changeover also required a transition section 
(Fig. IV-69A,Detail B) which will bring the tracks from 20 feet on centers 
and approximately 27 feet below railroad track grade back to 15 feet on 
centers and about 21 feet below track grade. Using a 10 degree curve 
(R = 573') and spirals for 40 mph-train-operating speed at this point 
makes the transition section approximately 200-feet long. At the end 
of the transition section the Orange Line continues westward in a close- 
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coupled, shallow twin-box structures built by cut-and-cover methods. At 
the same time, the railroad tracks will be lowered to allow 17'-8" verti- 
cal clearance throughout the project length. 


The ground water level is high in the depressed right-of-way cut 
between Shawmut Avenue and Camden Street and wide spread construction 
dewatering would be expected to cause adverse settlement of the adjacent 
retaining structures and buildings. Foundation-pile deterioration is also 
possible. Dewatering would also be expected to be excessively slow and 
expensive due to the silts and clays present in the general area. 


To avoid having to dewater the general subsurface area, the cut- 
and cover construction method proposed will permit the water table to 
remain high. This is accomplished by driving tight sheet piling on both 
sides of the proposed trench to a point approximately 35 feet below track 
grade, excavating the trench in the wet and placing a substantial tremie 
concrete bottom sealing slab to stabilize the excavation bottom. The 
excavation is then progressively dewatered and the sheet piling is cross- 
braced by means of walers and struts at various elevations as socn as 
dewatering levels permit. 


Once the trench is fully dewatered and braced, the construction 
proceeds in the dry. A thin, lean concrete leveling course will be 
placed between the tremie concrete and the structural concrete of the 
normal or transition twin-box structure to provide a reasonably level 
Starting point. 


After completion of the box structure the trench cross-bracing 
will be removed and the sheet piling will be pulled where possible. Re- 
use of the available sheet piling and walers and struts is contemplated 
with a normal attrition allowance for repeated usage. 


The alignment proposed will permit the use of the southerly two 
Amtrak tracks and northerly Boston & Albany track during construction 
Slecue-and-cover twin-box track structure (see Fig: IV-69A, Detail C). 
The distance between centers of the northerly Penn Central railroad and 
the southerly B&A track varies between 68 and 79 feet, leaving from 11.5 
to 15 feet between operating track centers and face of sheet piling for 
the required 43-foot excavated Orange-Line trench width. 


The only exception is in the transition structure area connecting 
the twin shield-driven tunnel section with the close-coupled twin-box 
section. The transition structure at its widest point requires a trench 
width of approximately 50 feet between faces of sheet piling. In this 
reach it is proposed to temporarily relocate the northerly B&A track some 
5 feet north closer to the Massachusetts Turnpike in order to provide a 
ten-foot clearance between operating track center and sheet-piling face. 


Construction of the cut-and-cover transit tunnels under the exist- 
ing railroad cut will require the removal from service, of the various 
street bridges and viaducts presently crossing the depressed Turnpike and 
railroad right-of-way. These structures will have to be taken out of ser- 
vice one at a time in order to minimize traffic rerouting problems. They 
will be partially or completely dismantled over the railroad right-of- 
way to permit the cut-and-cover operations for the transit line to pro- 
ceed. These bridges will be rebuilt and their pier locations will be 
integrated with the new transit twin box structure. 


Siigis2 care Back Bay Station Area 


The close-coupled twin-box structure for the Orange Line will 
run from under the Tremont - Arlington Street viaducts to a point be- 
tween the Clarendon and Dartmouth Street bridges, where the proposed Back 
Bay transit station will be located and integrated with the proposed re- 
building of the Back Bay railroad facility. The type of transit station 


structure best suited to the twin-box line structure would incorporate 

a shallow, side platform for the Orange Line (see Fig. IV-69A, Detail D). 
The shallow side platform configuration has the advantage of reducing 
construction costs and difficulties, elimination of vertical transi- 
tions before and after the platform and reducing the total project 
structure length. The side platform layout also eliminates costly 
horizontal track spreading transitions at both station ends that are 
required whenever close-coupled twin tracks are to be connected to a 
Station utilizing a center platform. In order to remain shallow, the 
passenger interchange between future railroad and Orange Line users will 
be at street level grade. The present Back Bay station will have to 

be removed down to railroad level in general and down to the column 
footings within the area occupied by the twin-box line structure or 

the station structure. The construction of the transit portion of the 
Back Bay station would be accomplished by the same sheet pile lined 
trench described for the close-coupled twin-box line structure, but in 
this case the trench required is approximately 60 feet wide. 


Se Ae A ae Construction South of Back Bay Station 


West and south of the proposed Back Bay Station the transit track 
tunnel alignment swings to the westerly side of the present depressed rail- 
road right-of-way and comes up to grade north of Harcourt Street. The 
track structure changes from twin-box structure to an open-cut "U"= 
shaped structure of diminishing depth (see Fig. IV-69A, Detail E). The 
"U"-shaped structure is constructed by the same building scheme as 
described previously, utilizing cross-braced sheet pile trench walls and 
a tremie concrete base slab to control uplift and buoyancy forces. As 
the transit grade rises the construction becomes lighter, and when 
transit top of rail comes to within 3 feet of existing grade the "U" 
shaped structure is discontinued and the remaining section is built in 
Simple cut. 


The open-cut "U" shaped structure starts at the tunnel portal 
approximately 220 feet south of Dartmouth Street, and ends at a point 
650 feet south of Dartmouth Street. To allow room for the structure, 
the existing low retaining wall between the Massachusetts Turnpike and 
the railroad right-of-way would have to be relocated about three feet 
to the west infringing on Turnpike property. 


Between Back Bay station and Camden Street, the five proposed 
tracks would be accommodated in a 70-foot right-of-way. Construction 
techniques utilized to provide 17'-8" vertical clearance for all tracks 
are as described previously in Section 5.2.2.1.2 (see Fig. IV-69A, 
Detail F). 


Diaideivn Contract #2 Depressed - Camden Street to Mozart Street 
Rail Service Discontinued During Construction (FH-1,2) 


Due to the large quantities of earth to be removed between Camden 
Street and Forest Hills, it is considered desirable to divide the total 
quantities equally between those two points, removing half to the north 
and half to the south on rails. Mozart Street, therefore, would represent 
the contract limit-south for Contract #2. Camden Street would represent 
the contract limit-north: Station construction is anticipated sas 
separable from the line segment work and would proceed in proper sequence 
but under different contracts. 


Earth excavation would be accomplished with the use of heavy equip- 
ment, such as front end loaders, large trucks and cranes. The excavated 
material would be loaded into railroad gondolas for disposal. There are 
no spoil areas available in the immediate greater Boston area and 
hauling vast quantities of earth through the narrow, crowded streets is 
unacceptable; it slows construction progress and impacts adjacent communi- 


ties. Movement of the excavated material by railroad to the north for 
this contract is feasible. 


As the existing embankment would be excavated and the material 
hauled along the right-of-way to a loading point, existing structures 
could be removed and also disposed of via rail. 


At an optimum distance behind the excavation of existing railroad 
embankment, steel sheeting would be driven on both sides of the proposed 
below-ground structure to the depth necessary for this excavation and 
construction. Provision would be made for utilities crossing the right- 
of-way by placing them in permanent or temporary locations as found 
necessary or desirable. 


Upon completion of a portion of the sheeting, below-ground excava- 
tion would proceed. When the water table is reached, excavation would 
continue with "clam shells" or other equipment suitable to the conditions 
encountered. Excavation may be completed in the wet and "tremie" concrete 
(waterproof) used for the bottom slab between sheeting walls. Upon com- 
pletion, dewatering may proceed by means of open pumping to permit the 
remaining concrete work to take place in the dry. Recharging of adjacent 
ground water table may be necessary during the dewatering period. Form 
work, reinforcement and finally concrete placement would be started and 
continued by increments to completion as excavation and sheeting proceeds 
ahead. Sheeting would be pulled after concrete is placed and reused 
further ahead prior to progress of below ground excavation. During the 
concrete placement, provisions would be made for station platforms, 
egress, drainage, ductwork, utilities, safety nitches, etc. 


The option to construct retaining walls with integral bridge seats 
could be considered. This would provide built-in capability to add 
decking, where practical, at some future date should a desire or need 
for it develop. 


Temporary street crossings would be replaced by permanent bridge 
structures and utilities would be positioned in their final location. 


Track work, the work on the passenger stations, arterial road, 
power signals and communications would be initiated as the work becomes 
feasible in relation to concrete installation. 


As the need for access to the construction site decreases, land- 
Scaping and noise attenuating measures will get underway with the final 
fencing being installed to insure safety and secure the site. 


5.2.2.3.1 Construction Methods 


Reconstruction of the rail roadbed in a depressed section would 
require the building of new bridges over the right-of-way for local 
street circulation and accessibility of the proposed transit stations. 
New bridges will be constructed at the following locations: 


Ruggles Street 
Prentiss Street 
Station Street 
Tremont Street 
New Heath Street 
Heath Street 
Centre Street 
Mozart Street 


Additional pedestrian bridges would be built as required. 


All of the foregoing streets are presently spanned by railroad 
bridges which will have to be removed as the embankment comes down. 
Normally the bridge removal will take place while traffic continues 
to use the street. The only short period of interruption would occur 
when the actual heavy steel girders are actively being lifted out. 
This work would be scheduled for off-peak traffic hours so as to cause 
as little inconvenience to the public as possible. 


The width of the depressed "boat section" between interior wall 
faces varies from a minimum of 72 feet for the standard tangent section 
to 100 feet in width at the typical transit station. However, a station 
such as Ruggles Street, where facilities will be provided for both transit 
and commuter rail patrons, will require a cross-section width of 177 feet 
in the station area. 


The depth of cut for the depressed section will be approximately 
25 feet below the grade of existing streets that presently cross under 
the railroad embankment. This depth is necessary to. provide required 
vertical clearance for electrified rail and transit operations and leave 
sufficient room to install a new bridge overhead to carry cross-street 
traffic across the depressed rail/transit. While the cross-streets are 
the primary factor in determining depth of depression, the depth does 
fluctuate as the height of terrain changes between streets. 


This depressed section will intercept numerous active utilities 
which presently cross beneath the Penn Central track area. It will be 
necessary to intercept these services and provide temporary support 
systems or temporary relocations to facilitate construction. Some of 
the gravity flow services such as storm drains and sewer services will 
be reconstructed in siphons under the depression while others will be 
finally relocated in utility bays provided in the new cross~-street 
bridges. 


Stony Brook Culvert is the major service to be contended with. 
At Roxbury Crossing this 17'-0" x 15'-6" drain will have to be relocated 
to permit construction of the depression. At Ruggles Street, large 
diameter branches of Old Stony Brook culvert will likewise require 
relocation prior for construction of the depression. 


The Line Segment from Camden Street to Mozart Street includes all 
phases of heavy construction. Initial work would be the excavation of 
an above-ground embankment approximately 18 feet high with granite re- 
taining walls along much of its length. It is anticipated that excava- 
tion would proceed from south to north, with heavy excavating equipment 
loading the material to hauler units that would transport the material 
along the right-of-way to a convenient loading point. At this location, 
the material would be elevated onto railroad cars and hauled northerly 
to distant spoil areas as determined during the design phase. Concur- 
rently with this excavation, the retaining walls would be demolished 
and would also be loaded out. Cranes with stone hooks would assist in 
this operation. 


During the excavation, ties and rail would be removed and ballast 
stripped and stored if and as specified. Ahead of and concurrently 
with the excavation, existing bridges would be demolished and the steel 
and debris shipped out via railroad. 


As soon as a sufficient distance would have been graded to 
approximately ground level or below as found convenient, sheet piling 
would be driven on both sides of the right-of-way at the back footing 
line of the proposed concrete "boat" section. A second excavation 
operation would then proceed. When the water table would be reached, 
the area would be dewatered as necessary and equipment suitable for 
wet excavation introduced. In dewatering, the water table outside the 
sheeting line would not be affected as recharging would be undertaken 
as required. 
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At each designated crossing street, a temporary crossing bridge 
would be installed prior to subsurface excavation. As soon as the 
"boat" section wall was completed in each area, the temporary bridge 
would be replaced with a permanent structure. 


As the sheeting operation would progress, existing utility 
installations, including drainage culverts, would be relocated or 
hung on supports crossing the cut area. Some utilities would require 
relocating more than once to expedite the excavating operation. 


When excavation and utility protection would have advanced a 
feasible distance, dewatering (and possibly recharging) would begin 
so that a foundation layer of gravel could be placed, the concrete 
"boat" section formed, the reinforcement installed and concrete poured. 
The section would be poured transversely in continuous operations for 
predetermined lenghts. 


Provision would be made for collecting storm water from the 
"boat" section and pumping the runoff to an existing surface system. 
If necessary, the surface system would be modified or revised to take 
the quantity collected. It is anticipated that the quality or quantity 
so collected would not be materially different than that now being 
discharged to the existing system. 


An adequate pumping system would be installed with pumps fed 
by two separate power sources plus standby diesel/generator equipment. 
All systems will operate on automatic controls with emergency capabilities 
built-in. 


When the "boat" section would have proceeded for an optimum distance, 
the sheeting would be pulled and reused, the concrete walls backfilled 
and the area landscaped and protected by security fence. Six-foot chain 
link fence would be the standard method of protection. 


All utilities presently crossing the right-of-way would be re- 
located to and supported by the proposed crossing bridge structures. 
Since these proposed bridges would be in general, at or in the immediate 
vicinity of existing crossing streets, utility relocation is not con- 
sidered to be a major problem, However, in isolated cases it may be 
necessary to support a utility on an individual structure. 


The existing storm-water and sanitary system would require modi- 
fication because of the introduction of the depressed transit facility. 
The quantity and quality of the runoff would not be affected. Pumping 
would be required at certain points. Major drainage work would be 
involved in lowering the Stony Brook Culvert, as well as a large adjacent 
culvert. Siphon reconstruction of these culverts may be required to under- 
pass the rail/transit depression. 


Track would be spaced on 13 feet centers for the relocated Orange 
Line and on 14 feet centers for the railroad, with 14 feet minimum be- 
tween the Penn Central and the Orange Line. Eight-feet six inches would 
be allowed between the centerline of the outer tracks and the nearest 
obstruction (in this case, the "boat" section wall). 


Rail would be 115-pound R.E. for the Orange Line and 132-pound R.E. 
for the Penn Central. All rail and fittings would be new. The open-cut 
area would be fenced with chain-link fence. 


5.2.2.4 Contract #2 Elevated - Camden Street to Mozart Street - 
Rail Service Discontinued During Construction (FH-3,4) 


Construction over the entire length of this contract consists of 
widening and raising the existing embankment, an operation of relatively 
smaller magnitude when compared to the depressed alternatives. It is 
contemplated that suitable borrow material would be brought in and stock- 
piled prior to the detouring of railroad traffic. Rehandling of this 
material represents a major contract operation. 


Existing railroad bridges over the local streets would be removed, 
the sub-structure demolished and new bridges constructed in more optimum 
locations. The new rail/transit structures would have longer spans to 
allow a more open atmosphere at the streets and sidewalks below. At sta- 
tion areas, bus drop-off and general station access also require wider 
street space,and therefore, longer bridge spans for the rail facility 
above. New retaining walls in the vicinity of the reconstructed bridges 
would be required. Pile support and consequently pile driving would be 
necessary for all bridge abutments, piers and retaining structures. The 
drainage and utility systems which currently cross the embankment at 
through streets require extensive reconstruction as flooding is currently 
a common occurence. 


The project would be fenced and sound barriers included. Where 
possible, fencing and sound barriers would be combined to form a com- 
posite device which would provide adequate security. In addition, land- 
scaping treatment for the elevated alternative, in an effort to mask the 
embankment would be much greater in scope as compared to the depressed 
alternative. Landscaping contracts, therefore, provide an important 
part of this general contract. 


Construction scheduling is not considered complicated, but would 
require the demolition and construction of more than one bridge and sta- 
tion structure concurrently in order to expedite completion. Virtually 
all operations could be conducted concurrently throughout most of the 
length. 


5.2.2-4-1- Construction Methods 


Reconstruction of the railroad embankment to accommodate 
the five new tracks in this contract will require the demolition 
of existing and reconstruction of new bridges at the following 
streets: 


Ruggles Street 
Prentiss Street 
Station Street 
Tremont Street 
New Heath Street 
Heath Street 
Centre Street 
Mozart Street 


In view of the fact that new bridges carrying rail/transit 
traffic will be wider than present bridges spanning cross-streets, 
it is anticipated that bridge construction will permit vehicle 
traffic to remain on present streets. Some restrictions may occur 
and short periods of closure might be necessary during placement 
of structural steel. During periods of pile driving for new 
bridge piers or abutments, it may be necessary to move traffic 
away from the immediate construction operation. It would appear 
that such a move can be readily accomplished with paved detours 
adjacent to the work site even if it is necessary to remove portions 


of embankment which will ultimately be widened. In any event, 
traffic interruptions of any unavoidable nature would not be 
permitted during morning and evening peak traffic periods. 


In the elevated design, the utilities in the existing 
cross-streets will be subject to some relocation to accommodate 
the foundations for new bridges. The relocations would not be 
major and would likely be accomplished with one move. Stony 
Brook Culvert, the major utility service in the corridor, will 
require some relocation at Roxbury Crossing where the facility 
would be subjected to new pressures from bridge construction 
and proposed retaining walls. The Old Stony Brook Culvert at 
Ruggles Street will not be sufficiently impacted to require 
relocation or a siphon. 


The proposed embankment will be reconstructed, where 
possible, to a height that will provide smooth underpass street 
profiles and develop the City of Boston's desire for 16 feet of 
vertical clearance under bridges. 


The proposed embankment will also be raised to a height 
that will permit elevating the grade of some of the existing 
streets which sag under the embankment. The eliminating of 
street sags under the embankment combined with proper drainage 
systems preclude continued flooding during stormy periods. 


The new embankment section will utilize existing granite 
masonry walls wherever possible together with newly constructed 
walls to contain the widened five track facility. The new em- 
bankment will have a normal minimum width of 80 feet from face 
to face of wall. Station areas, of course, would be widened to 
accommodate the new transit platforms. 


The influx of new construction materials, wherever 
possible, would be handled by railroad. However, with the 
demolition of so many railroad bridges the utilization of city 
streets for some hauling access must be considered a reality. 


Under the elevated option the additional earth material 
required for widening the embankment could be hauled in via rail 
car and stockpiled at a predetermined site. This would eliminate 
unnecessary cluttering of city streets except for the minimal re- 
handling from stockpile to placement area. 


During this same period work could get under way for 
the demolition of portions of existing retaining walls and 
construction of new walls could begin. When the railroad no 
longer is critical for hauling in materials, bridge demolition 
and reconstruction would begin. 


The demolition and reconstruction of bridges is the 
single most time consuming item of work in this contract. Bridge 
demolition will be accompanied or immediately followed by the 
relocation of utilities to provide an unimpeded work area for 
the new structure. 


Bridge construction operations may very likely have to 
be scheduled so that major operations are not simultaneously taking 
place at two adjacent cross streets at the same time. While ex- 
tensive precautions will be taken to protect traffic, the possi- 
bility of unnecessarily impacting the travelling public should 
not be permitted. 


Since the embankment is of earthen construction, rain 

water will normally drain into the soil. At bridge overpasses, 
however, systems will be provided to catch all storm water and 
conduct it in a closed pipe to city drain systems. All bridge 
decks will be completely tight so that the dropping of debris 
onto the transit patron or the travelling public will be pre- 
cluded. 


The new five track system, like the depressed alternative, 
will have tracks spaced at 13 foot centers for the Orange Line 
and 14 foot centers for the Penn Central. 


5.2.2.5 Contract #2 - Modified Depressed - Camden Street to 


Mozart Street Rail Services Discontinued During 
Construction (FH-5,6) 


Construction of the modified depressed alternative involves removal 
of the existing track bridges, rails, ties and ballast, levelling of the 
embankment, reconstruction of the local cross streets, the construction 
of retaining walls, the placing of ballast, laying of tracks and 
all. other tasks associated with the construction of a rail/transit 
facility: 


The present rail facility is situated on an embankment located 
near the low point of a valley which the rail follows in this area. The 
proposed modified depressed alternative would locate the rail/transit tracks 
about 10 feet below the surrounding terrain. In order to construct the 
facility in a depressed section and to bridge the local streets over the 
rail/transit facility the surrounding terrain would have to be raised ten 
to fifteen feet along the length of the contract. 


Construction scheduling for this alternative is considered com- 
plicated mainly due to the difficulty in maintaining cross traffic through- 
out the Corridor. 


5 e2eeede lL -Construction»Methods 


This alternative would require the removal of the follow- 
ing track bridges: 


Mozart Street 
Centre Street . 
Heath Street 

New Heath Street 
Tremont Street 
Station Street 
Prentiss Street 
Ruggles Street 


Construction would proceed from south to north and the structures 
would be removed in the order given. Transportation of the dis- 
mantled structures as well as the rails, ties, ballast and granite 
blocks could be done by rail. 


Following the removal of each structure and adjacent track, 
etc. the existing embankment would be levelled and additional 
material brought in when required to construct the area to appro- 
priate finished grade. Sheeting would then be driven on both sides 
of the rail/transit facility at the proposed location of the back 
of footing and the section excavated. The depth of the section 
excavated would be ten to fifteen feet below the elevation of the 
surrounding area. Suitable excavated material would be used at 
the site for fill. Unsuitable material would be transported 
out of the area or used as slope dressing. 
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As the sheeting operation progresses, existing utility 
installations, including drainage culverts, would be hung on 
Supports crossing the cut area. Some utilities would require re- 
locating more than once as phasing of the excavating operation 
would dictate. The major utility in the Corridor is the Stony 
Brook Culvert. Where required, utilities which are to be placed 
in an inverted syphon would be constructed at this time. Con- 
struction of the walls for the rail/transit section would follow 
the excavation and utility relocation. 


The local cross streets would be worked on concurrently, 
but would be restricted to a very precise timetable dictated by 
the maintenance of local traffic. In many cases the local streets 
would need to be reconstructed for a length of two to three hun- 
dred feet on either side of the tracks with fills in excess of 
fifteen feet. This type of construction precludes temporary 
roadways or stage construction of the local street and requires 
a long term closing of the street. Therefore, adjacent cross 
streets could not be worked on concurrently. 


Local street bridges to be constructed under this contract 
would be; 


Boylston Street 
Mozart Street 
Centre Street 
Heath Street 
Cedar Street 
Tremont Street 
Ruggles Street 


Track work, the work on the passenger stations, arterial 
road, power signals and communications would be initiated as the 
work becomes feasible relative to the completion of significant 
lengths of the rail/transit section. 


As the need for access to the construction site decreases, 
landscaping and noise attenuating measures would get underway with 
the final fencing being installed to insure safety and secure the 
site. 


Bucwcrou CONtract #3) Depressed ™—-sMozartestreetytosrorest, Hills — 
Rail Service Discontinued During Construction 


Reconstruction of the rail roadbed in a depressed section would 
require the building of new bridges over the right-of-way for local street 
circulation and accessibility to the proposed transit stations. New 
bridges will be constructed at the following locations: 


Boylston Street 
Minton Street 
Green Street 
Gordon Street 
Williams Street 
McBride Street 
Morton Street 
Washington Street 
Paul Gore Street 


In addition, a pedestrian overpass would be built at Oakdale Street cross- 
ing both the tracks and the proposed arterial street, 


As in the previous depressed section, the width of the depressed 
"boat section" between interior wall faces runs from a minimum of 72 feet 
for the standard tangent section to 100 feet in width at the typical transit 
station. 


Again, the depth of depression will be approximately 25 feet with 
Variations AS Set fLorthuin 5.2.2. 52, 


Utility services will be intercepted and handled as in the previous 
depressed section. However, in this section Stony Brook Culvert is suffi- 
ciently removed from the construction site so that relocation of this major 
facility is not necessary. However, in coming out of the depression south 
of Forest Hills Station, Stony Brook is once again encountered. To overcome 
impacting this large facility, the grade of the depression through 
Forest Hills Station was raised sufficiently to allow a track grade which 
could overpass the culvert. The raising of the grade at Forest Hills Sta- 
tion also permitted laying out a local street pattern which provided better 
movement for station access and egress. 


5.2.2.6.1 Construction Methods 


The Line Segment from Mozart Street to Forest Hills would 
require construction procedures identical to those for the Line 
Segment from Camdem Street to Mozart Street (see Section 5.2.3.1). 


5.2.2.7 Contract #3 Elevated - Mozart Street to Forest Hills - 
Rail Service Discontinued during Construction 


Reconstruction of the railroad embankment to accommodate a new 5 
track system in this contract will require the demolition of all existing 
and construction of new bridges at the following sites: 


Paul Gore Street 
Boylston Street 
Minton Street 
Green Street 
Gordon Street 
Williams Street 
McBridge Street 
Morton Street 
Washington Street 


5.2-2./ek Construction Methods 


The conditions and construction procedures as outlined 
under Elevated Contract #2, Camden Street to Mozart Street (section 
5.2.2.4.1), apply here equally as well since both contracts are 
Similar in scope and content. 


See ome COMCLACUETOoEMOGLrLETed Depressed - Mozart Street to 


Forest Hills - Rail Service Discontinued during 
Construction 


Construction of the Modified Depressed alternative within the 
contract #3 limits would require the removal of the track bridge at the 
following locations: 


Boylston Street 
Green Street 
Williams Street 
McBride Street 
Morton Street 


Following the removal of the existing structures, the existing 
embankment would be reconstructed to the proposed design grades and sheeting 
would be driven for the proposed footings of the rail/transit walled sec- 
tion. The area within the sheeting would be excavated, the walls formed 
and the concrete placed. As the section proceeds local street bridges 
proposed to cross the rail/transit facility would be constructed. The 
structure would be located at: 


Boylston Street 
Minton Street 
Green Street 
Gordon Street 
Williams Street 
McBridge Street 
Morton Street 


Utility service interrupted would be handled as described in 
previous depressed sections. 


5.2.2.8.1 Construction Methods 


The Line Segment from Mozart Street to Forest Hills would 
require construction procedures identical to those for the Line 
Segment from Camden Street to Mozart Street (see Section 5.2..2.5.1). 


peeves o Contract #4 Arterial Street - Ruggles Street to Forest Hills 
SA ee ne Segment 2 


Segment 2 extends from Ruggles Street to Jackson Square 
generally parallel to the proposed rail/transit facility. To 
construct this segment the first phase would be to build a detour 
road which would replace the streets taken out of service while 
the Arterial Street was being constructed. 


A detour road would be built between the intersection of 
Tremont Street and Ruggles Street and the intersection of Columbus 
Avenue and Centre Street at Jackson Square. It would be 4 lanes 
wide with connections at all cross streets now intersected with 
Columbus Avenue. When constructed, traffic would be transferred 
from Columbus Avenue to the detour road. 


All existing pavement, curbing, foundations and any un- 
Suitable material between the detour road and Penn Central right- 
of-way, within the limits of segment 2 would be excavated and re- 
moved from the job site. 


The excavated material would be replaced with select 
material. The entire area within the described limits would be 
constructed to its final grade with the exception of the arterial 
street which would be constructed to the subgrade. 


All utilities would be relocated and connections made to 
those previously relocated under the rail/transit facility con- 
struction contract. In the event the arterial street preceeded 
the rail/transit facility provisions would be made for the future 
connection. Catch basins, man holes and all roadway drainage pipes 
would be laid. During this pahse of the operation all cross 
streets would remain open to traffic after the sub-base has been 
placed and a temporary pavement laid. 


The paving operation would begin south of the proposed 
intersection at Ruggles Street and would praceed southerly. As 
each cross street was reached, the cross street would be closed 
to traffic, the temporary pavement excavated and the permanent 
pavement laid with the joining of pavements done in conformance 
with accepted practices, 


As the pavement phase is completed, street lighting, 
Signalization and signs would be installed followed by the con 
struction of the sidewalks and the landscaping of the area be- 
tween the arterial street and the rail/transit facility. The 
pavement connection to Ruggles Street and Columbus Avenue would 
be completed, land stripping and miscellaneous pavement markings 
would be opened to traffic. 


The detour road would be excavated, the cross streets 
reconstructed and the area from the arterial street to the taking 
lines would be landscaped. 


Diet. Ise SCOMENUR Sere Cehene@rpLree: se lOmt Olea rE Hills 


There were two alternatives developed for this segment, 
the first being an alignment completely on the easterly side of 
the rail/transit facility from Centre Street to Forest Hills. The 
second aligned on the easterly side of the rail/transit facility 
from Centre Street to Mozart Street. At Mozart Street the arterial 
street crosses beneath the rail/transit facility and would be 
located on the westerly side of the tracks to a point approximately 
600 feet north of Morton Street where it would cross under the 
tracks to become aligned with Hyde Park Avenue at Morton Street. 


There would be no detour road built in conjunction with 
segment three of the arterial street because no major street is 
being closed to traffic during the construction phase. 


Arterial Street East 


The construction of Segment 3 would involve the demolition 
of all buildings scheduled to be removed under the arterial street 
east alternative (FH-4). Following the demolition of the necessary 
buildings, modifications to the local streets would be made which 
include: 


@e The excavation of Lamartine Street between Roys Street 
and Hoffman Street. Utilities would be removed or 
rerouted as required. 


@e The excavation of Lamartine Street between Wyman Road 
and Paul Gore Street. Utilities would be removed or 
rerouted as required. 


@ The excavation of Lamartine Street between Boylston 
Street and Hubbard Street. Utilities would be removed 
and rerouted as required. 


@e The excavation of Oakdale Street from Green Street to a 
point 250 feet north of Green Street. A 90-foot dia- 
meter cul-de-sac would be constructed on Oakdale Street 
approximately 250 feet north of Green Street. 


e The excavation of Bishop Street from Everett Street to 
the Penn Central right-of-way. 


The local cross streets would be rebuilt from the rail/ 
transit facility through the intersection location to meet existing 
grade east of the proposed arterial street, Utilities within the 


cross streets would be relocated and adjusted during the recon- 
struction, 


All utilities, drainage structures and pipes would be in- 
Stalled. The area within the taking lines and the rail/transit 
facility would be landscaped. The arterial street would be inter- 
faced with the cross streets, the connection with Centre Street 
and Morton Street made, pavement markings applied, lighting, 
Beenen 3 ton and signing installed and the facility opened to 

macric. 


Saeeee oes Arctcerial Street’ West 


_ The construction of Segment 3 - Arterial Street West, by 
necessity,would have to follow the construction of the rail/ 
Proensttetaci lity. 


The first phase of the construction of Segment 3 would in- 
‘ volve the demolition of all buildings scheduled to be removed under 
the Arterial Street West alternative (FH-4). Following the demo- 
lition of the necessary buildings, modifications to the local 
streets would be made which include: 


e The excavation of Lamartine Street between Roys Street 
and Hoffman Street. Utilities would be removed or re- 
routed as required. 


e The excavation of Lamartine Street between Mozart Street 
and Boylston Street. Utilities would be removed or 
rerouted as required. 


e The excavation of Lamartine Street between Boylston 
Street and Hubbard Street. Utilities would be removed 
and rerouted as required. 


e The excavation of Ballin Terrace, the removal or re- 
routing of utilities. 


e The excavation of Lawndale Terrace from the existing 
railroad embankment to a point 100 feet east of 
Lamartine Street. 


e The excavation of Lamartine Place from the existing 
railroad embankment to a point 200 feet east of Lamartine 
Street. A connecting street would be constructed be- 
tween Lamartine Place and Oakdale Street approximately 
150 feet west of the existing Penn Central railroad. 


e The excavation of Oakdale Street between and a point 
approximately 250 feet north of Green Street. At that 
point a 100 foot diameter cul-de-sac would be constructed. 
All utilities would be removed and rerouted as required. 


e The excavation of Call Street from Green Street to 
Everett Street along with the removal and rerouting of 
utilities as required. 


e The excavation of Call Street from Hall Street to McBride 
Street. The utilities would be removed and rerouted 
as required. An improved connection would be constructed 
between McBride Street and Call Street and a replacement 
connection would be constructed between Hall Street and 
Boynton Street approximately 50 feet west of the exist- 
Loe Lae eLects 
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Local streets which cross under the proposed rail/transit 
facility would be reconstructed to the final line and grade. All 
utilities would be adjusted as required, The final pavement would 
be placed with provisions for a stub connection to the Arterial 
Street. The cross streets would be open for traffic, The streets 
included are Mozart Street, Boylston Street, Minton Street, Green 
Street, Williams Street and McBride Street. 


The section between Jackson Square to Marbury Terrace from 
the rail/transit facility to the limit of the takings would be 
cleared. 


The Arterial Street would be constructed to the line and 
grade of the sub-grade and the remainder of the area within the 
project limits constructed to final grade. 


The utilities and drainage pipes would be installed, catch 
basins and manholes constructed and the necessary connections to 
existing drainage systems and utilities made. Connections would 
be made to Mozart Street and Marbury Terrace, but the Arterial 
Street would not be open to traffic at this stage. 


Proceeding south, the section from where the Arterial 
crosses beneath the rail/transit facility at Marbury Terrace to 
where it recrosses north of Forest Hills would be constructed. 


The Arterial Street would be constructed to the line and 
grade of the sub-grade and compacted to the prescribed density. 
The utilities and drainage pipes would be installed, catch basins 
and manholes constructed and the required connections to existing 
drainage systems and utilities made. The connections to the cross 
streets would be made but the Arterial Street would not be open 
COBtTaALLIG. 


Morton Street relocation would be essential to the opening 
of the Arterial Street to traffic. Construction of Morton Street 
could be done at any stage of the project as it is independent of 
the other phases of this project. Morton Street West would be 
closed to traffic, the existing pavement excavated, the utilities 
and the drainage structures relocated or rebuilt as required. 


The section of the Arterial Street between the undercross- 
ing of the rail/transit facility and Morton Street is a short sec- 
tion, which includes a connection to Washington Street. The area 
would be cleared, and the arterial constructed. Utilities and 
drainage pipes would be installed, catch basins and manholes con- 
structed, curbing set, and the gravel sub-base placed. 


The area designated for landscaping within the taking lines 
for the entire length of the Arterial Street would be landscaped 
and the facility opened for traffic. 


5.2.2.10 Contract #5 - Trackwork - South Cove to Forest Hills 


Trackwork could be considered in one segment (Contract 5) from north 
of Berkeley Street to a connection with existing Penn Central tracks imme- 
diately to the south of Forest Hills. It is considered advisable, in order 
to expedite completion, that the work should be done under two separate 
contracts (Contract 5a and Contract 5b), one for railroad, the othereeen 
the relocated Orange Line. 


Spreading of ballast, distribution of ties and laying of rails 
would proceed from south to north in order to allow uninterrupted delivery 
of welded rail strings 1500 feet long. It is not feasible to deliver from 
the north because there would be trackwork and civil constrtction 
in the Berkeley Street/Dartmouth Street area. In addition, there would be 
interference with rail traffic on the Boston and Albany and Penn Central 
lines between Back Bay, the Penn Central yard and Boston's South Station. 
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Rail welding into strings, joint grinding and weld testing could 
be performed off the project site at a location selected hy the construc- 
tion contractor and approved by the MBTA, Undrilled 115 pound RE rail 
would be used for transit and undrilled 132 pound RE rail would be used 
for railroad installations, An established welding plant would be desirable 
from an expertise standpoint;: however, a portable plant could be suffi- 


ciently productive and possibly more efficient in making deliveries as 
required. 


After welding, each joint would be ground to assure a true section 
and acceptable riding qualities. The rail strings would then be loaded on 
a rail train for delivery to the site. A rail train is composed of several 
tiers of supports mounted on flatcars which have been connected to form 
the rail train capable of taking many strings. The majority of the strings 
would be produced 1500 feet long. Some strings would be made to shorter 
lengths for connection to crossovers and insulated joints at impedence bonds. 


Ballast would have been spread and ties placed an optimum distance 
ahead prior to rail delivery. Grade would be kept low so that completed 
track would be raised to exact profile grade during ballasting operations. 


Upon delivery, strings would be "snaked" forward from the rail 
train, set in position and fastened to the ties sufficiently to let the 
train proceed on the track for the delivery of strings ahead. Between 
rail train operations, rail would be fastened permanently and rough 
ballasting performed. When one track would have proceeded a suitable 
distance, rail would be delivered for the second or third tracks. The 
train rail would move forward as far as possible on the completed track, 
rail strings would be anchored and the train backed out from under them. 


Continuous strings would be field welded on the site, all rail 
clipped to the ties to control expansion and crossover installation and 
ballasting completed. 


A choice of ties is possible. Wood ties have been used from early 
times and have given good service. Cresoted timber ties, though generally 
difficult to obtain in quantity, can be expected to have a minimum life 
expectancy of 25 years in transit service. Precast concrete ties would be 
readily obtainable. They would be heavier than wood and would offer great- 
er resistance to rail stress. They could be spaced further apart than 
wood ties. Concrete ties would have a mugh higher life expectancy in 
transit service. However, concrete ties would allow current leakage suf- 
ficent to preclude the use of certain train control and Cab sichalcir— 
cuits. This could be overcome successfully by introducing insulated 
track-mounting hardware. 


The addition of resilient rail fasteners in the form of a neoprene 
pad between the rail and the tie or concrete tunnel invert will reduce 
vibration levels on the order of 5-10 dB compared to direct fixation. 
While this is an effective means of vibration control, it will not reduce 
noise. 


There should be no difference in track-installation techniques 
should the track be on an embankment or in an open cut or depressed section. 
In any of these cases, there would be no operating railroad at approximately 
the same grade from which rail strings could be unloaded along the site 
expeditiously. 


An alternative studied between the portal of the South Cove tunnel 
and the vicinity of Massachusetts Avenue places the transit tracks ina 
tunnel (see Section 4.4). In this area, the rail could be directly bolted 
to the concrete deck. Bolting to the deck would require insulation be- 
cause of excessive current leakage which interferes with the track-signal 


system. 


5.2.2.11 Contract #6 - Power Supply and Distribution (MBTA) 


For the purposes of the impact analyses, two types of traction 
power were studied, Overhead Catenary System and Third Rail System. 
With either system, the traction power supply would have a voltage range 
of 450-690 volts dc. Under Contract #6, power, equipment and facilities 
would be installed as determined in final design. 


Overhead Catenary System 


The intercity rail (AMTRAK) and the Federal Railroad Administra- 
tion (FRA) are required to provide an electrified overhead catenary system 
as part of the New England Corridor Project. The catenary supports for 
AMTRAK could be also used by MBTA Orange Line. 


For the catenary alternative with depressed tracks, catenary wires 
would be supported from the boat section walls. Where the walls were 
lower than the required wire elevation, stub poles would be bolted to the 
top of the wall. Poles could also be installed from within the limits of 
the boat section walls. This support system, though feasible, is less 
desirable since it generally reduces side-clearance dimensions, 


For the elevated-track alternative, catenary wires would be sup- 
ported by steel-cantilever brackets mounted on reinforced-concrete founda- 
tions. 


Supports would be spaced approximately 100-200 feet apart. The 
conductors would have feed ends spaced approximately one mile apart, at 
which point strain insulators would be installed. One feeder would be 
tied to the catenary at each pole, 


Third-Rail System 


To be compatable with the present operating Orange Line, the in- 
stallation of a third-rail power system would be desirable. Such a system 
would eliminate the need for retro-fitting pantographs to the present 
rolling stock. Cost comparisons for the basic power system (substations 
not included) indicate that the capital cost for third-rail is approxi-— 
mately 15 percent less than that for catenary. 


For safety reasons, in all alternatives, the right-of-way would be 
fenced. In addition, the catenary wires would be shielded in specific 
areas in order to protect against inadvertant contact. 


Se 2evank2e Contract tar Signal and Communication System 


; The installation of the signals and communications system for the 
railroad facility would be done under Contract #7a. Equivalent work for 
the Relocated Orange Line would be done under Contract #7b. 


Under either the track-depressed or track-elevated alternative, 
identical signal and communication systems would be installed. Under the 
depressed alternative, conduits for signals and communications would be 
hung on the walls of the boat section. Provisions would be made for 
connections to wayside signals, switch interlocks and trips, and to impe- 
dance bonds. For the track-elevated alternatives, Signal and communication 
wiring would be in a duct bank along the right-of-way with manhole pull- 
boxes spaced approximately every 500 feet. Connections to wayside trip 
catenary supports would be made for connection to wayside Signals. Signer 
display mounts would be installed at locations selected during final de- 
Sign. Conduit would be provided for extending circuits to passenger 
stations, consoles and electric substations. 
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Baaee2sls Contract: #8°)— Passenger Stations 
5Sa2.2.1341 General 


Three basic construction contracts are anticipated for the 
following stations: 


8a and 8b Back Bay, Massachusetts Avenue 
8c and 8d Jackson Square/Roxbury Crossing, Ruggles Street 
8d and 8£f Boylston Street/Green Street, Forest Hills. 


Station buildings for Massachusetts Avenue, Boylston Street, 
and Green Street are considered prototypical for design and con- 
struction purposes. Their construction would most likely be simi- 
lar, consisting primarily of reinforced concrete. Precast floor, 
roofs and platform canopies would provide attractrive cost efficient 
construction. Although architectural treatments would vary with 
each station, maximum use would be made of materials proven most 
effective for station finish. Where required, surfaces which are 
mark resistant or skid resistant or light transmitting or sound 
deadening would be utilized to minimize problems of safety, 
Maintenance or station environment. Station graphics and com- 
ponents would be in accordance with MBTA standards. 


No station building would be materially affected by 
decisions which relate to the construction of the arterial street. 
Station access and construction of external circulation systems, 
however, are generally less integrated into the roadway network 
without the arterial street. 


bier eewi owe eeOrest Hills Station 


The Forest Hills passenger station for depressed alterna- 
tives would be constructed on ground at the approximate elevation 
of Hyde Park Avenue. The basic concept of the station building 
would be the same regardless of whether the tracks were elevated 
or depressed. 


Once the mainline track work gets underway, it will be 
necessary to terminate Orange Line service at a point north of 
the present Forest Hills Station complex so that an open, unim- 
peded work area will be available for new-station construction. 


A temporary station could be constructed around the exist- 
ing elevated track system in Washington Street. The northerly 
end of a new station would be approximately 750 feet north of 
the present Forest Hills station and adjacent to existing MBTA 
bus and Green Line terminal property. This location provides 
sufficient room for a temporary station with adequate patron 
access and egress. South of the temporary station location, 
sufficient elevated track could remain in service to provide a 
train turn-back. This entire temporary operation could be 
accomplished between the present Forest Hills Station and the 
proposed temporary station location. With the exception of new 
switches, no additional new track would be required. The remain- 
ing existing elevated track through Forest Hills Station could 
be removed to permit complete construction of the new Orange Line 
Terminal. 


Once the existing elevated structure has been removed 
from the new station work area, the main track envelope could 
be completed and first-level construction of station and commer- 
cial space adjacent to Hyde Park Avenue could begin. The next 
stage would be the second level of construction for the proposed 
bus concourse adjacent to Hyde Park Avenue. Simultaneously, 
construction on the west side of the proposed station adjacent to 
Washington Street could be undertaken to accommodate the new Green 
Line trolley station. 
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Once the major heavy station construction at ground level 
is basically completed, work could proceed on the parking deck 
Over the station-busway complex. Concurrently the reconstruction 
of Hyde Park Avenue, Washington Street and required bridge struc- 
tures could be completed to provide a totally functional operating 
transportation terminal. 


At all times during the construction of the Forest Hilla 
Station complex, the travelling public will have vehicle access 
through the existing street pattern or by means of temporary 
adjacent detours. 


The Forest Hills Station would be dependent upon the com- 
pletion of Contract #3 (Mozart Street to Forest Hills). Since 
Contract #3 would proceed from north (Mozart Street) to the south 
in order to maintain railroad service for the disposal of excava- 
tion, Forest Hills would follow Boylston Street and Green Street 
in construction sequence. It would preceed Ruggles Street, 
Massachusetts Avenue and Back Bay. 


5.2.2.13.3 Green Street Station, Boylston Street Station 
Jackson Square Station, Roxbury Crossing 
Station, Ruggles Street/Northeastern Station 


The layout of these stations would be virtually the same, 
some modification being required to meet access from adjacent 
streets’. 


Under the depressed-track alternatives, the buildings would 
be constructed on girders crossing the boat section. The girder 
bridge seats would be incorporated into the walls of the boat 
section. The decks for the buildings could be provided by pre- 
stressed, precast "T" girders or a reinforced slab resting on 
beams / box beams or composite sections. The passenger platforms 
would be constructed on the deck of the boat section, being tied 
in by reinforcing bars protruding from the boat section for that 
purpose. 


If the tracks are to be located on an elevated structure, 
the passenger building could be constructed on conventional 
footings, as determined by soil conditions. 


The overhead platforms could be supported on a girder 
system designed to support the transit and railroad loadings. 
Girder constryction would likely be of steel, prestressed concrete 
or composit beams. Use of an open-truss system between adjacent 
streets would provide natural lighting and give better opportunity 
for surveillance of the station area. 


The Ruggles Street/Northeastern Station would be designed 
to allow transfer between the Orange Line and commuter rail with 
future provisions for crosstown transit. For this reason, the 
configuration of the facility would differ markedly from that 
of the stations described above. The addition of the commuter- 
rail platforms increases the overall width at the station area 
to approximately 177 feet. This is an increase of about 77 feet 
in width over the protypical stations. 


As Contract #3 proceeds southward from Mozart Street, first 
Boylston Street then Green Street would be scheduled for construc- 
tion, both prior to Forest Hills. Jackson Square and Roxbury 
Crossing stations would follow shortly as Contract #2 proceed north- 
ward from Mozart Street. These would be completed before Forest 
Hills and Ruggles Street/Northeastern. 


Ruggles Street/Northeastern Station would be the last sta- 
tion scheduled within the limits of Contract #2 (Camden to Mozart 
Street). It would follow Jackson Square and Roxbury Crossing 
station, but run concurrently with much of Roxbury Crossing con- 


struction. It would be scheduled ahead of Massachusetts Avenue 
to the north. 


5.2.2.13.4 Massachusetts Avenue Station 


The general configuration of this station would be similar 
to Green Street, Boylston Street, Jackson Square and Roxbury 
Crossing. 


The Massachusetts Avenue Passenger Station would be support- 
ed by girders and columns over the proposed transit tracks which 
are depressed below street grade. The transit and railroad tracks 
would be approximately two feet lower than existing Penn Central 
track grade. The lower track grade has no effect upon station 
construction. The station platforms could be supported on a con- 
crete foundation furnished under a previous Contract #1. The 


station building would probably be constructed of reinforced and 
precast-concrete. 


Since the station would be located within the limits of 
Contract #1, which follows both Contracts #2 and #3 in construction 
timing, it is the final station to be scheduled for completion. 

It would follow all stations to the south, concurrently with the 
proposed station at Back Bay to the north. 


5.-2.2.13.5 Back Bay Station 


Station construction for Back Bay was analyzed for two 
alternatives. Alternative SC-1l provides for all track passing 
the station to be approximately in the same grade. 

Alternative SC-2 places the transit below the railroad facility. 


The construction of the Back Bay Station under Alternative 
SC-1l requires acquisition of land along the south right-of-way 
line of the existing Penn Central trackage. These acquisitions 
are required to accommodate two Boston & Albany tracks, 3 Amtrak 
tracks and two tracks for the Orange Line together with their 
respective passenger platforms. 


The first step would be to reconstruct the retaining walls 
at the relocated southern right-of-way line, together with the 
street crossing bridges and viaducts. The three tracks closest 
to the southern right-of-way will be used for railroad operations. 
These tracks will be depressed about four feet below their current 
elevation throughout the station. 


In Alternative SC-l1, there will be a railroad side platform 
closest to the relocated and widened southern right-of-way line. 
This platform and part of the slab protecting the adjacent track 
against uplift will be combined with a vertical stem to form a 
cantilevered retaining wall (from the eastern end of the platform 
to a point adjacent to the Heath Building on the west side of 
Clarendon Street). Construction of this segment can proceed be- 
hind a protected cut braced by a system of tight sheet piles 
and walers which can be tied back or strutted into the right-of- 
Way area. 


Opposite the Heath Building the needed right-of-way space 
butts up directly against the basement wall of the building. Be- 
cause of space limitations, this basement wall could be utilized 
as a part of the railroad platform side wall. The Heath Building 
is founded well below the anticipated level of station construc- 


ay 


tion on footed caisson-type piles. The basement level of the 
building is about 12 feet above the excavation subgrade of the 
adjacent railroad foundation slab. This difference in elevation 
will require the construction of a 15 to 20 foot deep cut-off wall 
directly under the presently existing Heath Building basement wall. 
To accomplish this, the basement wall could be exposed, and demo- 
lished approximately 10 feet above basement level. A slurry _ 
trench cut-off wall would be built in sections between the exist- 
ing foundation caissons to the required depth. The slurry wall 
will be reinforced and tied into the existing basement slab. 

The removed part of the Heath Building basement wall will be re- 
built after completion of the slurry cut-off wall. 


The adjacent National Garage structure columns will be 
underpinned down to a level below the expected zone of settlement 
influence before excavation of Buckingham Street proceeds behind 
a tightly sheeted and braced or tied-back support system. In this 
area, the railroad platform will be combined with a cantilever 
stem to form the permanent retaining wall system. West of the 
end of the southern railroad platform, the existing masonry re- 
taining wall and the abutment of the Dartmouth Street viaduct can 
remain in place since track-layout geometry does not require their 
removal. The Dartmouth Street viaduct will have to be rebuilt 
since the existing supporting columns are not compatible with the 
location of the new tackage. 


Buckingham Street will be decked over in those parts which 
overlie the new Back Bay station. Utilities which lie in the 
bed of Buckingham Street between Dartmouth Street and Clarendon 
Street, Buckingham Street and the Hancock Garage will be decked 
over and supported on columns located between tracks, or on sta- 
tion platforms. A new line of deck support columns will be loca- 
ted adjacent to the Hancock Garage footings. 


The three railroad tracks have been depressed by 5 feet as 
compared to the Orange Line and Boston & Albany tracks throughout 
the station. The depressed tracks would likely be founded on a 
concrete slab to protect them from up-lift pressures caused by 
high water table levels. 


The existing Back Bay station superstructure and parking 
deck will be demolished down to existing track level. Limited 
use of the station is possible during reconstruction operations. 
The street viaducts at Berkeley, Clarendon, Cazenova, Columbus 
and Dartmouth Streets will be rebuilt in conjunction with the 
construction of the new south right-of-way line retaining wall. 
Traffic detours will be necessary and will be developed to mini- 
mize the impact of reconstructing these facilities. Arlington 
Street/Tremont Street will be reconstructed as part of the South 
Cove Tunnel Extension Project. 


The construction of the Back Bay Station under Alternative 
SC-2 requires the rebuilding of the south right-of-way line re- 
taining wall system to make room for the south railroad platform. 
However, less shifting of the right-of-way line is required in 
this scheme than under Alternative SC-l. 


In this scheme the Orange Line tracks would be in a twin- 
concrete box below the existing trackage. In the vicinity of the 
Back Bay Station the two southerly railroad tracks would be placed 
directly over the Orange Line thus allowing the respective station 
platforms also to be placed over each other. The transit station 
is of the side platform type. The top slab of the twin-box Orange 


Line structure will be reinforced to accept the superimposed loads 
of the railroad service. 


Construction would first proceed by building the proposed 
twin-box structure for the transit line in a tightly sheeted and 
crossbraced retaining structure. In order that ground-water levels 
might be maintained at near-normal levels, excavation between sheet 
pile walls will be excavated in the wet, and a substantial bottom 
tremie concrete seal will be placed. After the slab has set the 
excavation can be pumped out and cross-braced at appropriate levels. 
Construction of the twin-box structure can now proceed on top of 
the tremie seal. 


After completion of the box structure the excavated ground 
would be back filled. The structure would then be ready to support 
the railroad facility loadings. All construction would be coor- 
dinated with the reconstruction of the street/viaduct crossings 
and new viaduct supports will be integrated with the twin-box 
structure. 


After completion of the Orange Line twin-box and station 
structure, the south right-of-way line retaining wall can be re- 
built to accommodate the new south railroad platform. The new 
retaining wall from the east end of the platform to the eastern 
end of the Orange Line station structure combines a vertical canti- 
levered retaining wall stem with the railroad platform which serves 
as the base of the retaining wall. 


Footings of the Heath Building consists of large diameter 
bellied caisson piles founded approximately at the level of the 
bottom of the tremie concrete base slab of the Orange Line Station 
structure. The adjacent garage, to the west of the Heath Building 
will probably require underpinning work on those column footings 
closest to Buckingham Street, especially the easterly ones which 
lie closer to the relocated south right-of-way line. Construction 
of the new south right-of-way retaining wall and street viaduct 
system will proceed behind a tightly sheeted and braced temporary 
support system. The bracing could consist of a tie-back system, 
or of the raker type braced against the existing Orange Line twin- 
box structure. 


At the western end of station, the transit and railroad 
platforms end at the same point. From this point on, the existing 
retaining wall may be left in place, modified only to support the 
proposed decking over the Back Bay Station which would extend from 
Dartmouth Street to Clarendon Street and from Buckingham Street to 
the Hancock Garage. Buckingham Street would be relocated in the 
vicinity of Clarendon Street to permit incorporation of drop-off 
lanes and street access from the platforms below. The south abut- 
ment of Dartmouth Street would also remain in place, but the via- 
duct itself will have to be rebuilt to accommodate new support 
locations which are dictated by the proposed track layouts. 


The existing Back Bay Station will be demolished down to 
existing track level together with the parking deck to the east 
of it. Limited passenger service can probably be maintained during 
reconstruction of the facility. The reconstruction of the viaducts 
over the trackage at Berkeley, Cazenova, Columbus, Clarendon and 
Dartmouth Streets will be scheduled to cause a minimum of distur- 
bance to existing traffic patterns. The utilities in Buckingham 
Street will have to be relocated or maintained in place and pro- 
visions will be made to allow at least one traffic lane to remain 
in service during construction. Arlington/Tremont Street will be 
reconstructed as part of the South Cove Tunnel Extension Project. 


The Back Bay Station could be scheduled substantially 
prior to Massachusetts Avenue Station to the south. Because 
of its complexity, considerable time would be allowed. Com- 
pletion would be concurrent with the completion of the Massachu- 
setts Avenue Station. 


5.2.2.14 Contract #9 - Demolition of the Washington Street 


Elevated Structure 


The demolition of the existing Washington Street "El" would 
occur in two separate phases. The first section would be demolished from 
the south end of Dudley Station to the terminus at Forest Hills. The 
second section to be demolished would be between the south portal of the 
tunnel (about 800' north of Massachusetts Avenue) to and including Dudley 
Station. Demolition may occur on the completion of the relocation of the 
Orange Line to the Penn Central alignment. This contract would provide 
for the complete demolition of the entire structure six inches below the 
existing street pavement or sidewalk with necessary patching of same. The 
removal of all materials and debris from the site is also included. 


The riveted structure has considerable section loss in many mem- 
bers, and, therefore offers little in the way of re-use as structural steel. 
It is anticipated that after removal of rail, ties and signals, the major 
longitudinal members will be cut free at the bents, loaded onto flatbed 
trucks with a crane and removed from the site. 


The cutting of steel members will likely be accomplished by means 
of oxy-acetylene torch. As a result, hot metal beads would be dropped in 
the travelled way of Washington Street. A crane will be needed on Washing- 
ton Street equipped with slings to hold the members being removed and to 
transfer these onto flatbed trucks. 


These procedures will require periods of one-way traffic on short 
sections of Washington Street during some of the more minor demolition 
Operations. Traffic police and barricades will be necessary to accomplish 
this. However, during the period when the main longitudinal structural 
members are being cut out and lowered to trucks in the narrow portions 
of Washington Street, the complete closing of a block-long section for a 
very short time may be required for safety. Obviously, detours will be 
necessary to accomplish this. 


bees econstruction Duration (Fig. V-13) 


Obviously, the calendar time of awarding a major civil contract will have 
an influence on the contract duration. A mid-winter start-up will not be as 
expeditious as a start-up in the warmer months. However, for construction 
duration purposes it has been assumed that all operations (except landscaping) 
particularly concrete work, will continue for all months of the year. 


South Cove to Forest Hills - 
Depressed or Modified Depressed Rail/Transit with Arterial Street 


The presumption here is made that all rail traffic has been temporarily 
relocated to the upgraded Midland Branch to provide an unobstructed right-of- 
way for construction. Under such conditions, and assuming the project to be 
structured into 3 major civil contracts, the anticipated total construction 
duration would be approximately 3 years and 9 months. However, if rail traffic 
is not diverted to the Midland Branch, but is to be maintained in the Corridor, 
and serve Back Bay Station, a temporary rail system must be provided to permit 
construction of the new rail/transit facility. This temporary system would 
be in the form of a 2-track railroad trestle from Forest Hills to just north 
of Ruggles Street. The construction of such an extensive trestle will require 
a lead time of 12 to 15 months resulting in a total contract duration of 5 years. 


Rail/Transit on Modified Embankment with Arterial Street 


It is again presumed here that all rail traffic will have been temporarily 
relocated to the upgraded Midland Branch to provide an unobstructed work area. 
Under these conditions, the reconstruction of the present railroad embankment 
to a new five track system will result in a construction duration of approximate- 
ly two years and six months. 


If rail service is to be maintained in the corridor and serve Back Bay Sta- 
tion, two options were evaluated, namely, reconstructing the embankment one-half 
at a time or the temporary trestle system. Reconstructing the embankment one- 
half at a time while maintaining rail service on two adjacent tracks was con- 
sidered unacceptable and hazardous leaving only the temporary trestle option. 

As in the depressed scheme, this trestle will require a lead time of 12-15 
months extending the construction duration for this option to approximately 
3 years 9 months. 


Depressed or Modified Depressed Rail/Transit without Arterial Street - 

Rail/Transit on Modified Embankment without Arterial Street 

The dominant construction undertaking is the construction of the rail/ 
transit facility, be it on a modified embankment, depressed, or modified de- 


pressed. The rail/transit facility sets the pace and determines the overall 
schedule. 


The Arterial Street, though a relatively important undertaking can be 
constructed in its entirety concurrently and totally within the scheduled 
time for the rail/transit facility. For this reason, the construction duration 
without the Arterial Street will not increase or decrease the scheduled times. 


The scheduled construction durations are based on working a single day shift 
only. The maximum shift permitted would be from 7:00 am to 7:00 pm. Work prior 
to or after these hours would be permitted for demonstrated emergency purposes 
only. A failure to meet scheduled mile posts would not be considered an emer- 
gency. 
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5.2.4 Construction Costs (Fig. V-14) 


Existing data provided the basis for development of alignment plans and 
working cross-sections from which all quantities were estimated for pricing. 
The estimated quantities contain sufficient work-item breakdown (e.g. excava- 
tion, embankment, concrete, bridges, walls, transit and railroad track, signals 
and communications, transit power, completely operational transit and railroad 
stations, noise attenuating devices, arterial street paving, curb, sidewalks, 
bicycle paths, street lighting, traffic signals, roadside beautification, 
utility, relocations, project fencing, maintenance and protection of traffic) 
to generate an estimated cost of sufficient detail, depth and accuracy. 


The unit prices, applied to the estimated quantities, are a reflection 
of the latest bidding on similar types of construction in this general geo- 


graphic area. The unit prices further reflect the intricacies and complexities 
OL this project. 


All estimated costs are expressed in 1976 dollars and no provisions are 
made for future escalation. The total construction costs do, however, contain 
a thirty-percent (30%) add-on to cover contingencies and engineering. 


Property-acquisition costs are not included in the cost estimates. Costs 
for the relocation of public utilities such as water, sewer and storm drains 
are included in estimates. However, relocation costs for private utilities 
such as gas, telephone and electric power have not been included in estimates. 


NOTES TO TABLE (FIG. V-14) 


(1) Deduct $26,828,000 from Rail/Transit Cost; deduct $785,000 from 
Street Cost. 

(2) Deduct $26,828,000 from Rail/Transit Cost; deduct $1,367,000 from 
Street Cost. 

(3) Deduct $4,012,000 from Street Cost. 

(4) Deduct $6,787,000 from Street Cost. 

(5) Does not include $7,625,000 for South Cove Project Cost west of 
Massachusetts Turnpike Station 313+00 to Station 322+00. 

(6) All costs are expressed in 1976 dollars. 


General Notes 

(7) The demolition of the Existing Orange Line from Forest Hills to the 
South Portal add to the total cost $1,440,000. 

(8) All estimates assume utilization of an upgraded Midlands Branch 
Railroad which construction cost of $16,000,000 is not included, 
since it is the subject of a previous capital grant. 

(9) If Commuter Rail service is to be maintained to Back Bay station, 
a trestle cost of $69,710,000 must be added to all estimates (cost 
includes engineering and contingencies). 

(10) Street work includes all arterial streets, street bridges, miscel- 
laneous street work and streets around stations. 

(11) Rail Bridge demolition and new rail/transit and street bridge con- 
struction included in rail/transit cost. 

(12) Cost Estimates do not include land takings. 

(13) Operating costs for all options are similar. 
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5.2.5.1 Movements of Materials and Equipment 


The impacts upon the project area due to the movement of materials 
and equipment would be diverse in severity and duration. By following an 
outline of the construction phasing the impacts can be predicted. 


In order to facilitate the readers understanding of what is being 
compared, the project has been divided into two sections. One section 
would be from South Cove to Camden Street designated SC and the other, 
Camden Street to Forest Hills designated FH. 


A major impact on the entire project site will be caused by the 
number of workers going to and from the job site. and the parking required 
in the immediate area. In areas south of Ruggles Street where clearance 
is extensive, parking will be easily accommodated. 


Alternative SC-1 South Cove to Camden Street with Minimum Grade 
Adjustment to all Tracks. 


Local Streets which now bridge over the railroad right-of-way 
between South Cove and Camden Street would be replaced due to new rail/ 
transit width requirements (Dartmouth Street, Berkeley Street, Clarendon 
Street, Columbus Avenue, Massachusetts Avenue and West Newton Street, and 
would be reconstructed while the rail line was still in service. Steel 
members for these structures would be shipped by rail to the site but all 
other materials would be transported by truck on local streets. 


Materials for the drainage within the rail/transit facility would 
be trucked over local streets as would the power and signal system equip- 
ment. 


The materials needed to lay the tracks would be brought in by rail. 
Stock piled in lands that are currently cleared and owned by MBTA and DPW. 
They would include ballast, ties and the 1,500 foot sections of welded 
rail. The transportation of the material would not have a significant 
effect on the rail/transit corridor - as there would be no regularly 
scheduled traffic in the rail corridor at that time. 


Alternative FH-l Depressed section without Arterial Street 


In order to construct this alternative, the existing embankment 
between Camden Street and Forest Hills would need to be removed and the 
proposed 3.2 mile long depressed section excavated. The removal from the 
project site of the resultant spoil would be accomplished by utilizing 
the existing rail facilities. At a location midway between Camden Street 
and Forest Hills, removal of the embankment would begin. The tracks would 
be removed for a short section and as the embankment was removed it would 
be loaded onto godola cars and transported by rail out of the area. After 
the initial delivery of earth moving equipment into job area via local 
streets, the impact of this phase of the operation would be limited to the 
noise and air pollution impacts associated with that movement. 


Much material and equipment would be delivered to the job site by 
rail and distributed along the rail bed as required. However, some items, 
concrete for example, would be delivered in ready-mix trucks via the South- 
east Expressway, Segment# 1 and Columbus Avenue. The impacts brought about 
by this phase of the operation include the air pollution and noise asso- 
ciated with heavy trucking in addition to short term traffic congestion 
and the physical damage done to surface of the local streets. 


Removal of the existing structures over the local streets would 
be done as the embankment removal progressed. The steel girders, ties, 
granite block abutments and walls would be transported out of the area via 
rail with its accompanying adverse impacts. 


Following the construction of the depressed section, bridges would 
be constructed at the location where local streets previously crossed 
under the embankment section. The materials needed for these structures; 
steel, concrete, bridge railings, fencing, etc., would be delivered via 
local streets with the previously mentioned adverse impacts. Heavy duty 
cranes would be moved into the project area for setting of the steel members 
across the depressed section. 


Utilities which were located in the local streets beneath the 
embankment section would, in the future, be carried in the utility bays of 
the local street bridges over the depressed facility or located beneath 
the depressed facility. Materials for these relocations would be trans- 
ported to the project area by truck over local streets. 


Stations, which can be constructed independent of the rail, would 
be constructed following the completion of the depressed section. All the 
materials used in the construction of the station; concrete, steel, glass, 
electrical material, plumbing materials, turnstyles, etc., would be 
delivered by trucks over the local streets. 


Alternative FH-2 Depressed Section with Arterial Street 


The impacts of the movement of materials and equipment in the 
project area for Alternative FH-2 will be the same as Alternative FH-1 for 
the rail/transit facility section. The arterial street, which would be 
scheduled for construction after the rail/transit facility, would require 
earth-moving and paving equipment for its construction. It is not antici- 
pated that the arterial street would require great amounts of earth moved 
in or out of the project site, therefore, after the initial delivery of 
the heavy equipment to the site, the transporting of the roadway subbase 
materials, bituminous material and the landscaping materials will make up 
the major movement of materials into the area. The impacts will be the air 
pollution, noise, disruption of traffic and damage to local street surfaces 
attributed to those movements. | 


Alternative SC-2 South Cove to Camden Street with Orange Line in Tunnel 
to Dartmouth Street 


Alternative SC-2 would feature a cut and cover tunnel from a point 
west of Arlington Street to a point west of Dartmouth Street. The remain- 
der of the section to Camden Street is similar to SC-l. 


The excavation for the tunnel section would be done in a manner 
similar to FH-l and FH-2 with the spoil material transported out by rail. 
The vast amounts of concrete needed to construct the tunnel would be 
delivered by ready-mix trucks via the Southwest Expressway, Segment# 1 and 
Columbus Avenue. The construction impacts would be those associated with 
a high frequency of trucks moving into and out of the job site. 


Alternative FH-3 Embankment Section without Arterial Streets 


The major difference between Alternative FH-3 and Alternatives FH-1: 
and FH-2 is that section between Camden Street and Forest Hills, which will 
be improved embankment. The existing embankment will be raised and widened, 
existing bridges removed and replaced, cross streets reconstructed, new 
rail/transit trackage laid and new stations built under this Alternative. 


The construction procedures for Alternatives FH-3 and FH-4 would 
be very similar to Alternative FH-l and FH-2. The major difference being 
the fill being transported into the project area under this Alternative 
compared to the spoil being transported out under Alternatives FH-1 and 
FH-2. Impacts will be less severe due to the smaller amount of earth being 
transported and by the relative lack of concrete needed under Alternative 3. 


Alternative FH-4 Embankment Section with Arterial Street 


The impacts brought about by the movement of materials and equipment 
under this Alternative are the same as Alternative FH-3 along with the 
arterial street impacts from Alternative FH-2. 


Alternative FH-5 Modified Depressed Rail/Transit Arterial Street from 
Ruggles Street) to; ForestvHills 


Construction of the alternative would require the excavation of sig- 
nificant amounts (1.6 million cubic yards estimated) of material which 
forms the existing railroad embankment. Of this excavation, approximately 
35 percent (.5 million cubic yards) would be transported off the site as un- 
suitable material. The remaining material (1.1 million cubic yards) would 
be placed as new embankments where required. 


The construction procedures for this alternative are very similar 
to those of Alternative FH-2. The impacts of the movements of materials 
and equipment would be similar but less severe than that of Alternative 
FH-2. 


Alternative FH-6 Modified Depressed Rail/Transit Arterial Street from 
Ruggles Street to Jackson Square. 


Construction of this alternative would be similar to that of Alter- 
native FH-5. Under the alternative, however, the arterial street would 
not be constructed between Jackson Square and Forest Hills. The impacts 
of the movement of materials and equipment needed to construct this alter- 
native would be slightly less severe as those of Alternative FH-5, 


Boh Dio Spoil Disposal 


For the Embankment, Depressed and Modified Depressed alternatives, 
a large amount of debris (concrete from demolished bridges, walls) would 
need to be disposed of. Additionally, for the fully Depressed Alternative 
some 3,000,000 cubic yards of dirt, rock and granite blocks would require 
disposal. 


The deposition of this material is discussed more specifically in 
SECtIOn SOs erie aes 


SA cae: Interruption Gr Uti trey, Services 


The Southwest Corridor alignment from South Cove to Forest Hills 
is crossed by a number of utility lines such as gas pipes, water pipes, 
power conduits, telephone ducts, storm drains and sanitary sewer lines. 
These utilities, with the exception of Stony Brook Conduit, generally 
cross the Corridor alignment along the present street crossings of the 
Penn Central railroad. 


Among the various rail/transit alternatives considered, the de- 
pressed or modified depressed alternatives, be relocated onto structures 
integral with bridges spanning the cut or would be placed on individual 
structures as found necessary or desirable in the final design, 


The smaller utility lines could cross the depressed alternative in 
the utility bays of the bridges that would replace the existing street 
crossings. 


Continuity of utility services, during construction of each particu- 
lar bridge, would be provided by temporarily relocating them in the 
immediate vicinity. . 


Storm and sanitary sewers that must cross the depressed alternative 
would be siphon crossings placed beneath the tracks. Siphons would be 
multi-barrel type with suitable emergency valves and clean-out chambers to 
facilitate their proper operations and maintenance. Where it is possible, 
adjacent storm drains or sanitary sewers would be consolidated or grouped 
together so that they cross the rail/transit tracks at a single location. 


In the "modified embankment" alternative, utility relocations, in 
general, would be required only where they would interfere with the exten- 
sion and construction of overpasses and stations. In such cases utility 
lines would be relocated temporarily to ensure continuity of their services 
until their permanent relocations are completed. 


; Reinforcing of some utilities adjacent to the wider embankment would 
probably be required. Reinforcement of Stony Brook Conduit lying under 
the proposed Arterial Street may be necessary. 


Stony Brook Conduit 


The Stony Brook Conduit, which runs along the Corridor, begins in 
the Hyde Park area and extends through Roslindale, Jamaica Plain, and 
Roxbury before it outfalls into the Back Bay Fens Pond through the sluice 
gates at Boston Gate House No. 1, and into the Charles River Basin via the 
eee Foul Fiow Channel. 


The original purpose of the Stony Brook Conduit, constructed in the 
19th Century and partially improved in the early nineteen hundreds, was 
to contain the Stony Brook flood water and alleviate flooding conditions 
within the approximately 9,000 acres of the Stony Brook watershed. 
-However, along its entire length, the conduit is connected to a number of 
existing sanitary sewers including the Stony Brook Valley Sewer, and 
the West Roxbury Low Level Sewer, thus permitting sanitary Sewage to be 
discharged into the conduit. The conduit is, therefore, considered a 
combined system conveying both storm and sanitary flows. 


The Stony Brook conduit crosses the Southwest Corridor alignment 
at Forest Hills and Roxbury Crossing area. The Corridor alignment is 
also crossed by the Old Stony Brook Double Channels at the Ruggles Street 
crossing. 


Forest Hills Crossing 


The Conduit at its Forest Hills crossing is an oval shaped, 
17'-0" x 13'-9" concrete conduit constructed in 1911. Its invert elevation, 
where it presently crosses the Corridor alignment, is about 10' + 
(U.S.G.S. Datum). The invert elevation for the Conduit crossing under 
the "depressed" alternative is estimated about -5. Relocation of the 
conduit, in this alternative, therefore,would be accomplished by a 
siphon appropriately designed so that it will be hydraulically efficient 
and self-cleaning. If hydraulic calculations prove it to be necessary, 
a pumping facility would be installed to assist the siphon operation and 
to prevent any flooding in emergency situations. 


In the "modified embankment" alternative, no relocation of the 
Stony Brook Conduit at this crossing would be necessary. However, examin- 
ation during the design phase of the project of its structural reliability 
may prove to be deficient, in which case it will be either relocated or 
structurally strengthened. 


Roxbury Crossing 


The Conduit at its Roxbury crossing is an oval shaped, 17'-0" x 
15'-6" sized concrete structure constructed in 1888. In this area the 
Conduit not only crosses the Corridor, but also runs parallel to and 
beneath the proposed rail/transit tracks and station for approximately 700 
feet. 


In the depressed or modified depressed alternatives, this relocation, 
where it crosses the tracks, would be a siphon crossing similar to the 
Forest Hills crossing and assisted by a pumping facility if necessary. 


In the "modified embankment" alternative, this’ portionsorm.s. 
Conduit will be relocated also. Its relocated length will depend on Tce 
structural sufficiency, which will be determined during the design phase 
of the project. 


Ruggles Street Crossing 


Another major crossing of the Corridor is located at the Ruggles 
Street, where the Old Stony Brook Double Channels cross the existing Penn 
Central railroad. This crossing presently consists of two large size 
branches. One branch is of brick, constructed in 1886, and the other 
branch is of concrete, constructed in 1909. 


In the depressed alternative, the relocation will consist of 
constructing an appropriately sized siphon at each crossing. 


For the modified embankment alternative a siphon would not be 
required. 


5 2d ee Lavo Lear OWS 


Traffic flow in the study corridor would be disruptive under all 
alternatives but to a varying degree of severity. 


Alternative SC-l1 South Cove to Camden Street with Minor Grade 
Adjustments for all Tracks 


The third construction contract, Camden Street to Arlington Street 
would be phased to dovetail into the progress of the second construction 
contract. There could be no disruption of the rail service until the 
major portion of earth moving has been completed in the preceeding contract. 


The phase of this contract which would be disruptive to traliee 
would be the replacment of the local street bridges over the proposed 
rail/transit right-of-way. The structures to be reconstructed in this 
contract are: Berkeley Street, Columbus Avenue, Clarendon Street, Dartmouth 
Street and Massachusetts Avenue. Buckingham Street which runs parallel 
to and south of the Penn Central right-of-way between Clarendon Street 


and Dartmouth Street will be replaced and would be reconstructed completely 
on structure. 


The replacement of the structures in the third contract would be 
scheduled to suite the local street pattern. Berkeley Street would be 
closed to traffic and traffic rerouted to Columbus Avenue and Arlington 


Street. (With the assumption Arlington Street has been replaced under 
the South Cove Tunnel extension contract). 


While Berkeley Street was being reconstructed, the replacement of 
Dartmouth Street would begin. Traffic would be rerouted to Clarendon 
Street and Columbus Avenue. Clarendon Street would be temporarily made 
two-way between Columbus Avenue and Boylston Street. 


Massachusetts Avenue, which, with the exception of West Newton 
Street, is somewhat isolated relative to any interaction with the other 
structures being replaced, would be scheduled for replacement independent 
of the structure replacement in the Back Bay Station area. The one 
controlling factor is that rail service to the excavation area in contract 
2 must be maintained. Massachusetts Avenue would be closed to traffic, 
West Newton Street temporarily made two-way between Huntington Avenue 
and Tremont Street and a temporary grade-crossing established at 
Gainsborough Street/Camden Street and the railroad. Rail traffic at 
this location would be restricted to that time when construction is in 
progress in the second contract. Crossing guards would be required 
during those hours. The West Newton Street structure would be reconstructed 
subsequent to the Massachusetts Avenue reconstruction. West Newton Street 
would be closed with traffic being rerouted to Massachusetts Avenue. 


Subsequent to the completion of the Dartmouth Street structure the 
combined structure of Clarendon Street, Columbus Avenue and Buckingham 
Street would be closed to traffic and dismantled. Traffic would be 
rerouted from Columbus Avenue to Dartmouth Street and Stuart Street. 
Berkeley Street would be temporarily made two-way between Boylston Street 
and Tremont Street. Appleton and Chandler Streets could handle rerouted 
traffic as well as Dartmouth Street. 


Alternative SC-2, South Cove to Camden Street with Orange Line in Tunnel 
to Dartmouth Street. 


Construction of this alternative would create traffic flow disrup- 
tion similar to those of SC-2. 


Alternative FH-1 Depressed Rail/Transit, No Arterial Street 


Construction of this alternative would create traffic flow disrup- 
tions throughout the length of the project. The major problem areas will 
occur from Ruggles Street south to Forest Hills due to the elimination of 
the existing embankment section and construction of a depressed section. 


The Ruggles Street to Forest Hills section would be broken into 
two construction contracts with the contractors beginning at a common 
point and working away from each other utilizing the existing railroad 
to transport the spoil material away from the area. 


The removal of the embankment would preceed by a significant margin 
the excavation of the depressed section due to the preparation required 
and the method of excavation. Therefore, the embankment would be removed, 
the structures dismantled and the local cross streets left open. As the 
excavation of the depressed section proceeds, each street would be closed, 
the concrete shell of the depressed section constructed and subsequently 
the new local street bridge erected. 


With the first contract extending from Forest Hills to a point mid- 
way between Boylston Street and Mozart Street, the traffic patterns would 
be as follows: 


Boylston Street would be closed to traffic which. would be rerouted 
to Mozart/Atherton Street and Green Street. As construction 


proceeds southerly, Green Street would be closed and traffic re- 
routed to Williams Street and Mozart/Atherton Street. Following 
Green Street, Williams Street would be closed with traffic being 
rerouted to McBride Street and to Boylston Street which would now 
be open to traffic. Proceeding southerly, McBride Street would be 
closed, but it would be unadvisable to keep Williams Street closed 
concurrently with McBride Street, therefore, a temporary structure 
would be erected at Williams Street until such time as the perma- 
nent McBride Street structure would be open for traffic. 


Morton Street East and Morton Street West, under Alternative FH l, 
would be constructed as a divided roadway and bridge north of the 
Arborway. 


East Morton Street would remain open and handle two-way traffic 
until relocated Morton Street was built and opened to traffic. 
East Morton Street would then be abandonned to become part of 
the proposed Forest Hills Station complex. 


Work on the second contract which begins at the northerly limit 
of the first contract and extends to Camden Street would begin approxi- 
mately 3 months after the start of the first contract with the following 
temporary traffic pattern changes. 


Mozart Street would be closed with traffic rerouted to Boylston 
Street. Excavation would continue north to Centre Street which would be 
closed with traffic being rerouted to Heath Street. A temporary bridge 
would be erected at Centre in order to service this major traffic corri- 
dor. Heath Street would be closed and traffic rerouted to New Heath 
Street and to the temporary bridge at Centre Street. The excavation would 
continue northward to New Heath Street which would not be closed until 
the Heath Street bridge has been built and open to traffic. The excava- 
tion for the depressed section would continue north to Tremont Street. 
When Tremont Street is closed to traffic a temporary detour road would be 
required to link Tremont Street to Station Street on the west side of 
the tracks. Station Street would temporarily be widened to accommodate 
the additional traffic diverted from Tremont Street. Excavation would be 
‘continued north of Station Street to Prentiss Street which would be 
closed to traffic. Traffic would be routed back to Station Street... 
Proceeding north, Ruggles Street would be the next cross-street to be 
closed to traffic. Due to the importance of this street coupled with the 
fact that it is somewhat isolated, there would be a detour road built 
along the westerly side of the existing right-of-way and a temporary cros- 
Sing constructed north of Ruggles Street. This would remain in service 
until the proposed Ruggles Street crossing was open to traffic. Following 
the construction of the Prentiss Street structure, work would begin on the 
Station Street structure with traffic being diverted to Prentiss Street. 


Alternative FH-2. Depressed Rail/Transit, Arterial Street East 


Construction of this alternative would create all of the traffic 
flow disruptions as would be created under alternative FH-1l in addition 
to those which would be caused by the Arterial Street. 


Segment 2 Arterial Street 


Assuming the rail/transit facility was constructed first and all 
the cross streets were reconstructed to permanent line and grade, 
it would be necessary to construct a detour road parallel and east 
of the proposed Arterial Street from Ruggles Street to Jackson 
Square. Upon completion of the detour road, traffic would be re- 
routed from Tremont Street and Columbus Avenue to the detour road. 


The traffic on the cross streets between Ruggles Street and Jack- 
son Square would function freely while the Arterial Street was 
being constructed. As each cross street was being tied into the 
Arterial Street there would be some short term closings but this 
would be done with only minor disruptions to traffic. Upon com- 
pletion of Segment 2 of the Arterial Street, traffic will be 
transferred to the Arterial Street from Ruggles Street to Jack- 
son Square. 


Segment 3 Arterial Street 


Segment 3 of the Arterial Street will not involve any detour roads. 
Reconstruction of the cross street and any relocation of local 
streets would be done prior to the construction of the Arterial 
Street. The entire length of Segment 3 would be constructed be- 
fore any section of it would be opened to traffic. Closing of the 
cross streets to traffic would occur only when each street was 
being tied into the Arterial Street and would be of short dura- 
LON. 


Alternative FH-3. Embankment Section, No Arterial Street 


The same construction contract limits used in the Alternative FH-1 
will be used for Alternative FH-3. The alternative necessitates the rais- 
ing and widening of the present embankment, the dismantling of existing 
bridges over local streets, the construction of new bridge abutments, 
and retaining walls, the building of new rail/transit stations, the 
erection of new rail/transit bridges over local streets and the laying 
of new trackage. 


The traffic patterns for Alternative FH-3 during construction would 
be as follows: 


Boylston Street would be closed to traffic during the construction 
of the bridge over Boylston Street and traffic would be detoured 
to Mozart/Atherton Street and Green Street. Green Street would 
be closed to traffic following the completion of the structure 
at Boylston Street and traffic would be rerouted to Boylston 
Street and Williams Street. Following the completion of the 
structure over Williams Street, McBride Street will be closed 

to traffic which would be detoured to Williams Street. Morton 
Street, which consists of two roadways separated by the Arborway 
could be reconstructed independently of the other cross streets. 
Morton Street East would be made two-way, Morton Street West 
would be excavated and the proposed relocated Morton Street 
built north of the Arborway. Following the opening of the 
relocated Arborway, Arborway East would be abandoned and become 
part of the Forest Hills Station complex. 


The second construction contract would begin immediately after 
Boylston Street was re-opened for traffic. The construction of 
the bridges in this contract would create no particular problem 

in re-routing of traffic. The structures would be replaced in 

the order of Mozart/Atherton Street, Centre Street, Heath Street, 
New Heath Street, Tremont Street, Station Street, Prentiss Street, 
and Ruggles Street. The only restriction being that a street must 
be open for traffic prior to the next one being closed. 


Alternative FH-4. Rail/Transit on Modified Embankment 
Arterial Street Crossing East to West 


The impacts upon traffic flow caused by the construction of the 
rail/transit facility under Alternative FH-4 would be identical to those 
under Alternative FH-3. The impacts upon traffic caused by the construc- 


tion of Segment 2 of the Arterial Street would be identical with those 
described in Alternative FH-2. 


Segment 3 Arterial Street crossing East to West. The reconstruction of the 
cross streets and relocation of local streets in the area would be done 
prior to the beginning of the Arterial Street construction. The Arterial 
Street would be constructed without disruption to the local traffic 

except for short term closing of the cross streets when the Arterial Street 
was being tied into the cross streets. Traffic would be allowed on the 
Arterial Street only when it was completed. 


Alternative FH-5 Modified Depressed Rail/Transit 


Alterial Street = Ruggles Street to Forest Hills 


Construction of this alternative would create traffic-flow disrup- 
tions throughout the length of the project. The major problem areas will 
occur from Ruggles Street south to Forest Hills due to the elimination of 
the existing embankment section, the construction of a depressed section 
and the reconstruction of the local cross streets. 


The Ruggles Street to Forest Hills section would be broken into two 
construction contracts, with the contractors beginning at a common point 
and working away from each other. The existing railroad would be used 
to transport spoil material. 


Existing track bridges would be dismantled. Tracks, ties and 
ballast would removed. The embankment material regraded to the proposed 
finished grade. Excavation for the concrete shell of the modified depressed 
section would follow and local cross streets closed for construction as 
scheduled. 


Construction of the first contract (Mozart Street to Forest Hills) 
includes new crossings which are being proposed at Gordon Street and at 
Lorene Place. Construction at these two locations would begin at the ini- 
tial stages of the contract. Boylston Street would be closed. Traffic 
would be rerouted to Mozart/Atherton Street. McBride Street would be 
closed and its traffic rerouted to Williams Street. 


Morton Street East and Morton Street West would be constructed as 
a divided roadway and bridge north of the Arborway. East'’Morton Street 
would remain open and handle two-way traffic until relocated Morton Street 
was built and opened to traffic. East Morton Street would then be aban- 
donned to become part of the proposed Forest Hills Station complex. 


Following the construction of Gordon Street and Lorene Place, 
traffic would be routed to them. Green Street would be closed for construc- 
tion. When construction of McBride Street was finished, it would be opened 
to traffic. Williams Street would be closed for construction. 


Work on the second contract (begins at the northerly limit of the 
first contract and extends to Camden Street) would begin approximately 
three months after the start of the first contract. The following temporary 
traffic-pattern changes would pertain: 


Mozart Street would be closed and its traffic rerouted to the recon- 
structed Boylston Street. Construction would continue north to Centre 
Street which would be closed. Its traffic would be rerouted to Heath Street 
and New Heath Street. Construction of a new crossing to be introduced 
at Cedar Street would begin at the initial stages of the contract. Tremont 
Street would be closed for reconstruction with traffic being rerouted to 
Station and Prentiss Street. A detour road north of the Ruggles Street 
Station would be constructed and Ruggles Street closed for reconstruction. 
Following the opening to traffic of the newly constructed Mozart Street, 


Centre, Cedar, Tremont, Ruggles, and Heath Streets would be closed for 
reconstruction. Station Street and Prentiss Street would be dead-ended at 
the right-of-way line and the detour road at the Ruggles Street Station 
would be removed. 


The arterial street (Ruggles Street to Jackson Square) being proposed 
in conjunction with Alternative FH-5 would be treated in a similar way 
in which it would be handled in Alternative FH-2. There would be one 
exception: the detour road would have to be built prior to regrading the 
area outside of the rail/transit concrete section. 


Alternative FH-6 Modified Depressed Rail/Transit 
Alterial Street - Ruggles Street to Jackson Square 


The impact upon traffic flow by Alternative FH-6 would be the same 
as that for Alternative FH-5. The major difference in the concept of the 
two alternatives is that the arterial street from Jackson Square to Forest 
Hills would not be built under Alternative FH-6. 


5.2.5.5 Pedestrian Movements 
Alternative SC-l and SC-2 


Alternatives SC-1l and SC-2 involve the area from Camden Street to 
South Cove with 2- to 5-foot grade adjustments for all tracks. There are 
five local street bridges over the railroad which would be reconstructed 
under these alternatives. The scheduling of bridge replacemnts may vary 
depending on many factors. Generally, no adjacent bridges will be worked 
On concurrently because the traffic pattern needs to be maintained, Pe- 
destrian traffic can be rerouted without difficulty. It would be important 
to maintain pedestrian traffic at Massachusetts Avenue, which is the first 
location. To build a temporary crossing adjacent to the bridge site would 
be extremely difficult due to space restrictions. The best solution would 
be to build the proposed Massachusetts Avenue structure in two sections. 
Rerouting pedestrian traffic to adjacent streets would be highly circuitous 
and inadviseable at this location. 


During the reconstruction of Dartmouth Street, pedestrian traffic 
would be rerouted to Clarendon Street. A temporary pedestrian overpass at 
Dartmouth Street would not be feasible because of space restrictions and 
the maze of trackwork below. 


While Clarendon Street/Columbus Avenue is closed to traffic, pe- 
destrian traffic would be rerouted to Berkeley and Dartmouth Streets. 
When Berkeley Street is being reconstructed, traffic would be rerouted 
to Arlington Street or Columbus Avenue. 


Alternatives FH-l and FH-2 Depressed Rail/Transit 


Pedestrian travel across the project during construction would not 
pose any problems of major proportions. Cross movements at present are 
restricted to existing local street crossings, at a few isolated pedestrian 
overpasses and at one pedestrian underpass. 


In the first construction contract, which extends from Forest Hills 
to a point midway between Boylston Street and Mozart Street, there are 
now seven locations where pedestrians can cross the Penn Central right-of- 
way. When removal of the embankment begins, the local streets which now 
cross under the railroad will remain open until excavation for the depressed 
section approaches that location. At that time, temporary pedestrian over- 
passes would be erected adjacent to the bridge site. They would remain 
until such time as the local street bridge is open to pedestrian traffic. 


To eliminate a pedestrian crossing in this section, without some 
type of temporary means of crossing at the same location, would create a 
hardship for many of the area's residents. 


The second construction contract, which extends from the northerly 
limit of the first contract to Camden Street/Gainsboro Street, has seven 
locations where pedestrians cross the rail corridor. All of these loca- 
tions would have temporary pedestrain overpasses erected adjacent to the 
local street bridge site during the construction of the permanent structure. 


Alternatives FH-3 and FH-4 - Rail/Transit on Modified Embankment 


Pedestrian Movement across the project corridor during the con- 
struction of either of the embankment alternatives would pose no signifi- 
cant problems. Street closings would occur only during the placing of 
bridge cross members over the local streets. 


Alternatives FH-5 and FH-6 


Pedestrian movements across the project corridor during the con- 
struction of either of the modified depressed alternatives would present 
serious problems. The problems would be caused by the distance pedestrians 
would have to travel to cross the corridor as each street was closed. The 
length of time each street would be closed would be significant due to 
the major construction involved in rebuilding most of the streets under the 
modified depressed alternatives. Temporary pedestrian walkways and over- 
passes would be difficult to introduce at many of the street crossings. 


Bice OrnO Construction Noise 


Construction and demolition activities will contribute to high noise 
levels in the vicinity of the arterial and proposed highway and transit 
facilities for the estimated three to four year construction period. The 
actual noise level at any location will depend upon the chosen alternative 
and the staging of the various construction phases. For example, construct- 
ing the transit in a full or modified cut will require extensive piling 
and dewatering along the entire length of the cut section. In addition, 
water recharging will probably be needed for structures near to the de- 
watering areas. If, on the other hand, the transit is built on the exist- 
ing embankment, much of the sheet piling and water pumping operations will 
not be required. 


The noise created by construction operations is regulated by a 
number of Federal, State and local laws. The FHWA requires that construc- 
tion noise be considered in the Environmental Assessment stage of the pro- 
ject. The Federal Highway Program Manual 773 requires the following: 


1. Identify land uses or activities which may be affected by 
noise from construction of the highway. The identification 
is to be performed during project development studies. 


2. Determine the special provisions which are needed in the 
contract documents to minimize or eliminate adverse construc- 
tion noise impacts to the community. This determination shall 
include a weighting of the benefits achieved and the overall 
adverse social, economic and environmental effects and costs 
of the special provisions. 


3. Incorporate the needed special provisions in the contract 
documents. 


For this project it is estimated that construction noise levels 
would exceed 67dBA out to a distance of from 400 feet to 800 feet from 
the construction site, where no buildings intercept the sound waves. 


Special provisions to reduce construction noise should include: daytime 
hour limitations on construction activity; well-muffled equipment; the 
quietest equipment used in the most sensitive locations. Sonic or vibratory 
pile drivers could be used for the extensive sheet piling required for 

the project in areas where settlement is not of concern. Since no 
acceptable beaming formulas that indicate pile-bearing capacity have as 

yet been developed for sonic or vibratory drivers, all foundation piling 
will still require impact-type hammers. 


The EPA has recently promulgated regulations requiring that new 
trucks and air compressors comply with certain noise limits. The new 
equipment that the contractor owns or rents will necessarily be quieter 
than the old and should be used on all sensitive locations. 


UMTA has no construction noise regulations regarding the construc- 
tion of a rapid-transit system, but usually relys upon the regulations 
of other agencies to limit construction noise. 


Noise levels at the construction site will also be limited in 
terms of a worker's exposure to noise. These limits are set by OSHA and 
presently require that a worker's eight-hour dosage of noise not exceed 
an Leg of 90dBA. 


The Massachusetts Department of Public Health mentions construction 
and demolition noise in regulation 10. 


As a policy matter the Department of Public Health suggests that 
all equipment be well muffled and that construction be limited to day- 
time hours. 


The Boston Air Pollution Control Commission has specific requlations 
concerning construction noise. Noise regulations 4 and 6, limit construc- 
tion noise-levels for various land uses and set a limit of 85dBA at 50 feet 
for all construction equipment except pile drivers. 


In order to estimate construction noise levels, a typical construc- 
tion scenario for highway and transit projects was used, with appropriate 
modifications to account for the extensive piling and dewatering which 
might be required. In all, three different scenarios were considered: 


1. The first construction scenario assumed equipment of typical 
noise level, modified to include extensive piling and de- 
watering. This would represent the worst-case situation. 


2. The second scenario assumed the same equipment-usage factors 
as the first scenario, but with the quietest available equip- 
ment. 


3. The third scenario assumes that all equipment complies with 
the City of Boston Air Pollution Control Commission Noise 
Regulation 6 and does not include the effects of pile driving, 
per BAPCC noise regulation 4. 


In all of the above cases the eight-hour time average A-weighted 
sound level, Ly , is calculated at 50 feet from the construction site. 
For the third Sdenario this value is also converted to an L sound level 
based on the results of a highway construction noise survey conducted by 
the New York State Department of Environmental Conservation. The results 
of these calculations are as follows: 


93 1/2dBA at 50' 
85 1/2dBA at 50' 
90dBA.at 50' ~ 
93dBA at 50' 


lst scenario L 
2nd scenario Lag 
3rd scenario L 

3rd scenario L°&d 


These examples illustrate that construction-noise levels will be 
quite high and that all reasonable means for reducing construction noise 
should be employed. It may not be feasible to require all contractors to 
use only new quieter equipment, but it is reasonable to expect that all 
equipment should be muffled. The contractor should be required to use 
newer and quieter equipment in sensitive locations where residences are 
located very close to the construction site. As seen in the above tables, 
this could result in an 8dB reduction in construction noise. Nevertheless 
for residences very close to the site noise levels will be quite high. If 
a residence is 25 feet from the construction site, the predicted noise level, 
even with quieted equipment, will be 90dBA. 


The data shown on Figure II-24 indicate Leq levels caused by today's 
railroad operating range from 66 to 78 dBA. In the alternatives which 
diverts all railroad service, the noise levels would be reduced during per- 
iods when construction equipment was not in use. 


The situation will be improved somewhat for residences located 
farther from the construction site. If the distance from site to residence 
is 100 feet, the predicted L,, will be 89dBA for scenario one andeeiaee 
for scenario two. At 200 feet, the respective values would be 84 1/2 dBA 
and 76 1/2 dBA. These predicted levels assume a clear line of sight be- 
tween the construction site and residence. For the second row of houses, 
these values will be from 5 to 10dB lower. Consequently, even with quieted 
equipment and assuming at least one row of houses, construction noise im- 
pact will extend out to approximately 400 feet where the Leg will be 
approximately 67dBA. 


Dae OeL. Air Quality Impacts During Construction 


Air-quality impacts associated with construction of this project 
will consist principally of fugitive-dust emissions associated with exca- 
vation and land-fill activities. 


Measures to minimize such impacts include contract specifications 
for handling material in trucks adequately covered by tarpolins, frequent 
watering to hold down dust, and street cleaning in the work areas. 


Total emissions from construction equipment would be insignificant 
(see Section 6.2.7). 


See eee Commercial Disruption During Construction 


Retail stores on Hyde Park Avenue at Forest Hills will be impacted 
by construction activity and changes in traffic flow. If a temporary 
Orange Line station must be built at some distance from the present one, 
then patronage of these stores may be reduced. 


Commercial activities farther south on Washington Street will be 
affected if traffic flow is interrupted for a lengthy period. 


Operations of American Celophane and Hanson Contracting near Green 
Street may be hampered by restricted access, noise and dust. Similarly, 
retail activity on Green Street may be affected by construction activity. 


J & M Contracting at 267 Amory (if not acquired for right-of-way) 
will be affected by construction work in close proximity. Industrial activ- 
ity east of the right-of-way between Atherton and Boylston may be affected 
by noise and dust, however, access will not be affected in a major way. 


A wood frame office/industrial structure at 121 Lamartine Street 
may be adversely affected by reduced access, noise and dust. Hammond 
Office Products supply warehouse at Lamartine and Roys Streets would be 


somewhat affected by reduced access, noise and dust through the building 
openings near the construction area. Industrial activities on Amory Street 
between Dimock Street and Jackson Square would be minimally affected by 
reduced access, noise and dust. 


Dismantling of the Washington Street Elevated will cause temporary 
interruptions as the structure is removed. Any one segment will only be 
interrupted for a few days. The traffic flow will be hampered for a sub- 
stantial period of time. This will increase traffic on Forest Hills, Amory, 
Lamartine, Call, South and Centre Streets, or on the new arterial if it is 
constructed between Jackson Square and Forest Hills. Commercial activity 
on Washington Street will suffer to a small degree from the affect of re- 
duced vehicular traffic during the short demolition period. 


Bie 6069 Inconveniences Due to Rail Service Diversion 


During the construction phase, rail service in the corridor could 
be diverted to the Midland Branch. 


While this diversion would greatly simplify the construction proce- 
dures for the Project, riders using Midland service would not be able to 
reach Back Bay directly. See Section 6.2.9.1 for impacts and service alter- 
natives during construction. 


Under several alternatives service on the Needham Branch would also 
be discontinued causing an inconvenience to Needham Center, Roslindale and 
West Roxbury riders. Section 6.2.9.2 describes service alternatives dur- 
ing construction. 


5.3 AIR QUALITY IMPACTS 


5.3.1 Analysis Objectives. The objectives of the air quality 
modeling analysis were to evaluate the impacts on community air 
quality of different project alternatives for both commuter rail 
operations and the proposed arterial street. The analysis was per- 
formed principally on two levels: a macroscale analysis which pro- 
jected the total area emissions of each pollutant for each strategy 
and a microscale analysis which determined expected pollutant con- 
centrations at sensitive receptors in the area. The latter study 
was performed only for carbon monoxide, as hydrocarbon and nitrogen 
oxide concentrations are intimately related to complex atmospheric 
photochemical processes. These reactions are more of a regional. 
phenomenon and are, therefore, not readily amenable to analysis of 
localized ambient air quality impact. 


Additional air impacts examined were those associated with 
parking facilities at the Forest Hills MBTA station, increased elec- 
trical power usage on the MBTA Orange Line, and emissions from related 
land use development in the Southwest Corridor. 


5.3.2 Description of Atmospheric Diffusion Model. All predicted 
carbon monoxide (CO) concentrations for this study were determined 
using the APRAC-1A urban diffusion model developed at the Stanford 
Research Institute.!* The model simulates CO concentrations from 
readily available meteorological and traffic data. It is based on 
the Gaussian plume configuration and incorporates results from several 
recent research studies2,3,4. Emission sources are specified in two 
forms: a primary network of traffic road segments or links and a 
secondary grid of area sources. The model calculates pollutant con- 
centrations from diffusion on various scales, ranging from extraurban 
diffusion of sources in upwind cities to intraurban diffusion of 
freeway, arterial, and feeder street sources. In addition, a submodel 
was employed to deal with the helical air circulation typical of street 
Canyons. One-hour average CO concentrations are calculated as a function 
of time, for comparison and verification with observed concentrations 
and for operational applications. 


* The model was modified to allow representation of elevated sources. 


Mancusa, R.L., and Ludwig, F.L., User's Manual for the APRAC-la 
Urban Diffusion Model Computer Program, Environmental Protection Agency, 
Division of Meteorology, Research Triangle Park, North Carolina, 
September, 1972. 





2 : 
Johnson, W.B., Dabberdt, W.F., Ludwig, F.L., and Allen, Kia diate 


Field Study for Initial Evaluation of an Urban Diffusion Model for 


Carbon Monoxide. 


3 : 
Ludwig, F.L., Johnson, W.B., Moon, A.E., and Mancuso’, Ri lise 


Practical Multipurpose Diffusion Model for Carbon Monoxide. 


4 : 
Ludwig, F.L., and Dabberdt, W.F., Evaluation of the APRAC-1A 
Urban Diffusion Model for Carbon Monoxide. 


The computer program VEHEMI was integrated into the model to deter- 
Mine more accurately vehicle CO emission rates, VEHEMI is designed to 
compute, using EPA methodology, the CO emission rate (grams CO/vehicle 
Mile) for a specified motor vehicle model year mix--in this case, a 
Mix typical of the Boston area--and allows for explicit imput of the 
ratio of light to heavy-duty vehicles. It replaces an older empirical 
equation in APRAC-1A that was previously used for this purpose. The 
method used is based on a procedure outlined by Kircher and Armstrong 
and incorporates such considerations as deterioration and speed adjust- 
ment factors. Also, recent changes in the Federal automobile emission 
standards related to amendments to the Clean Air Act of 1970 have been 
incorporated into VEHEMI“. 


5-3-3 Meteorological Factors. It is generally agreed that the 
meteorological factors directly involved in predicting pollutant con- 


centrations are transport _and dilution by the mean wind and dispersal 

by atmospheric turbulence?. These meteorological parameters exhibit 
important time and space variations, particularly in the lower several 
thousand feet, where air pollution problems are most acute. The charac- 
ter of the variations in these properties is, in turn, strongly related 
to the vertical thermal structure of the atmosphere in this boundary 
layer. During conditions of an unstable atmospheric thermal structure, 
both horizontal and vertical dispersion of pollutants is enhanced, 
whereas in stable atmospheres, the reverse conditions apply. Consequently, 
the thermal stability of the ambient air is an important factor in deter- 
mining the dispersion properties in a given region. 


Another important meteorological parameter is the mixing depth, 
the vertical thickness of the atmospheric layer in which turbulent mixing 
can diffuse the emissions. Deeper mixing depths will permit the pollutant 
to be dispersed into larger volumes, resulting in lower ground-level 
concentrations. Under certain meteorological conditions, principally 
low-level temperature inversions, this thickness can be severely limited-- 
thereby trapping the pollutants within a shallow layer near the ground. 
The mixing depth within a region generally varies both with the season 
and with the time of day. 


Thus, the dispersion properties of the atmosphere at any particular 
time can be described in terms of the joint occurence of specific condi- 
tions of thermal stability, mixing depth, and wind. These meteorological 
factors are highly interrelated and are observed to occur in combinations 
of different conditions with varying frequency. 





leircher, D.S., and Armstrong, D.P., An Interim Report On Motor 
Vehicle Emission Estimation (Draft), Environmental Protection Agency, 
Office of Air Quality Planning and Standards, Research Triangle Park, 
North Carolina, October, 1972. 


2 environmental Protection Agency, Compilation of Air Pollutant 


Emission Factors, Environmental Protection Agency, Office of Air and 
Water Programs, Publication No. AP-42, Second Edition, Supplement, 
Research Triangle Park, North Carolina, 


3pasquill, F., Atmospheric Diffusion, D. Van Nostrand Company, Tica 
New York, NY, 1962 


The APRAC-1A urban diffusion model used in this study to model air 
quality impacts is designed to be generally applicable to any city where 
conventional airport weather observations are taken, Airport surface 
wind speed and direction can be used directly. Special methods were 
developed to calculate the mixing depth and stability index from the 
available meteorological observations. The method used for the mixing 
depth calculation is based on the National Weather Service's 1200 GMT 
upper air temperature sounding. This sounding, together with the maximum 
afternoon temperature at the surface permits the afternoon or maximum 
mixing depth to be calculated. The morning or minimum mixing depth is 
calculated by using a simple urban model and an empirical relationship 
involving city size and urban and rural nighttime temperatures. Hourly 
mixing depths are then interpolated on the basis of the observed hourly 
surface temperatures for the daylight and pre-midnight hours; mixing depth 
is assumed to be constant between the hours of midnight’ and dawn. The 
method used to determine the stability index depends on prevailing solar 
insolation and wind speed during daylight hours and on cloud opaqueness 
and wind speed during nighttime hours. 


- 5.3.4 Traffic Data Base. The urban diffusion model used in this 
study requires a traffic data base structured on two levels. First, a 
high-resolution primary network of road segments or links is specified. 
Imput parameters are the location, length, level of service, and average 
daily traffic (ADT) for each link. Second, a grid of area sources to 
handle traffic emissions which do not require a high spatial resolution 
is defined. Imput here consists of the area and location of the grid 
squares and the 24-hour vehicle miles traveled (VMT) within each square. 


As part of a program to develop a Metropolitan Boston Transportation 
Control Plan (MBTCP), transportation data were gathered for Boston and 
the environs included within circumferencial Route 128. The region was 
divided into three areas corresponding to the inner city and the inner 
and outer suburbs (see Figures V-15 and V-16). A grid was superimposed 
upon each of these three areas so that each grid cell contained a uniform 
density of traffic activities. Thus, the size of the grid used in each 
area was a function of urban densities and activity concentrations. 


The MBTCP study? categorizes 1971 and projected 1977 daily VMT 
(vehicle miles travelled) for each grid cell in the Metropolitan Boston 
area by facility type (freeway, arterial, collector, and local). Appro- 
priate daily VMT data for 1975, 1980 and 2000 were derived from the 
projected VMT data in the report for imput as the secondary grid of area 
sources in the model. The primary grid network (Figure V-17) consisted 
of average daily traffic volumes and estimates of total peak-hour and 
8-hour traffic demand for each link of the primary network. The VMT of 
the primary link network represented approximately 80 percent of the total 
daily surface VMT in the project corridor area. The remaining 20 percent 
was accounted for by secondary area sources. 


Traffic volume data were provided for the following cases: 


1) Existing (1975) traffic volumes on the existing street network 
applicable for the no-build condition, 


2) Existing (1975) traffic reassigned to reflect a build condition 
on segment 2 and no-build on segment 3. 


Imransportation Controls To Reduce Motor Vehicle Emissions in Boston, 


Massachusetts, U.S. Environmental Protection Agency Publication No. 
APTD-1442, December, 1972. 
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3).Existing (1975) traffic reassigned to reflect a build condition 
on both segments, 2 and 3, 


Appropriate traffic volumes were extracted from these three networks for 
each of the seven build alternatives evaluated. 


Projections of traffic volumes for 1980 reflected a zero growth 
between 1975 and 1980. This was based on a growth trend between 1964 
and 1974 which showed a reduction for certain criterial arterial streets 
in the Southwest Corridor. 


Projections of traffic volumes for 2000 reflect a capacity value for 
the arterial street segments and no change in volume on other streets. 


In addition to the traffic volume data, average peak-hour and 8-hour 
vehicle speeds and the ratio of light to heavy-duty vehicles in the project 
corridor were included in the analysis. 


A total of four alternatives were considered for the construction 
and location of the proposed arterial street. Each of the alternatives 
was analyzed for the years 1975, 1980, and 2000. A brief description of 
each alternative is as follows: 


No Build 


Alternatives FH-2b, FH-6 


Build only segment 2 of the proposed arterial. This would be 

a six lane segment extending from Ruggles Street between Tremont 
Street and Columbus Avenue to Centre Street in Jackson Square. 
This segment would be located just east of the present Penn 
Central Railroad Tracks. 


Alternative FH-2, FH-5 


Build segments 2 and 3 of the proposed arterial. For this al- 
ternative, the arterial would be built from Ruggles Street to 
the present Forest Hills rail station located near the inter- 
section of Washington Street and Hyde Park Avenue. Segment 3 
from Jackson Square to Forest Hills would be a four lane segment 
built just east of the depressed Penn Central railroad. 


ALvernativye KH-4 


Build segments 2 and 3 of the proposed arterial. Segment 3 of 
the arterial would cross the Penn Central rail just south of 
Atherton Street and be located west of the rail from this point 
to the Forest Hills rail station. The rail facilities are ona 
modified embankment in this scheme. 


Various alternatives for the railroad and transit system were asso- 
ciated and analyzed with each of the arterial street alternatives. A 
brief description of each rail/transit alternative is as follows: 


A) To leave the existing rail and transit systems as they presently 
are with the rail on an embankment and the transit elevated on 


Washington Street. 


B) To leave the existing rail on the embankment and to move the i 
transit from Washington Street onto the embankment with the rail. 


C) To depress the rail and transit systems below street level where 
the present rail embankment is located. 


Analyses indicated that for each arterial street alternative, the 
air quality differences between each of these rail/transit alternatives 
were negligible. This was due to low emissions from the rail and transit 
systems in relation to the primary link network and to very slight traffic 
volume differences on the primary network as a result of the three rail/ 
transit alternatives. Therefore, the different rail/transit alternatives 
are not discussed in the section on the air quality impacts and, concen- 
trations from each of the rail/transit alternatives considered for each 
arterial street alternative can be considered equivalent. A complete 
description of each of the arterial streets and the rail/transit alterna- 
tives is included elsewhere in the EIA, Environmental Impact Analysis. 


Figure V-18 presents projected total VMT for the primary link network 
for each of the arterial build alternatives and for each of the design 
years evaluated. Secondary grid VMT by grid were estimated by substracting 
primary link VMT from total VMT in the grids containing the primary link 
network surrounding the project corridor. Other grids were not affected 
by this procedure. 


Figure V-18 


TOTAL DAILY VEHICLE MILES TRAVELED (VMT), 
PROJECT AREA PRIMARY LINK NETWORK 


YEAR 
Alternative 1975 1980 2000 

HorsuLed 482,2666 484,986 487,706 
FH-2b, FH-6 | 481,307 484,027 495,347 
FH-2, FH-5 491,016 493,736 515 565 
FH-4 489,806 492,526 518 Tee 





9.3.5 Model Validation, For the purpose of verifying the accuracy 
of a diffusion model in predicting CO concentrations for an area, a model 
validation exercise is usually performed, This entails modeling the 
region for CO concentration during several time periods for which on-site 
CO, traffic, and meteorological measurements are available, comparing the 
results statistically, and drawing conclusions, 


Since an ambient monitoring program was not performed as part of this 
study, it is not possible to validate the APRAC-1A model for the Southwest 
Corridor. However, the APRAC-1A model was used recently in two other air 
quality studies in the Boston area, where model validation was performed. 

In both of these studies, the model provided CO predictions that were well 
correlated with CO measurements in the project area, with correlating co- 
efficients in the range of 0.8 to 0.9. These results indicate that APRAC-1A 
is an accurate state-of-the-art model for predicting ambient CO levels in 
urban areas, such as the Southwest Corridor, 


In the current study, output from the APRAC-1A model was used directly 
in the analysis. No attempt was made to add a background concentration to 
the predicted concentrations or to scale the results by a calibration 
factor. Experience with the APRAC-1A model has shown that both of these 
factors vary considerably with the average roadway speeds and traffic 
volumes input to the model. In addition, the traffic data input to the 
model included area source emissions for background sources in the Boston 
region. 


5.3.6 Macroscale Analysis of Emissions. The quantity of each pollu- 


tant released from motor vehicles in the project area for each case was 
estimated by the computer program VEHEMI, which applies the most recent 
EPA motor vehicle emission factors to the projected traffic volumes on 
project area roadways. The emission factors for carbon monoxide (CO), 
hydrocarbons (HC), and nitrogen oxides (NOx) used in these computations 
are shown in Figure V-19 distributed by calendar year and pollutant. These 
factors reflect vehicle mix by model year, weighted travel by age of 
vehicle, deterioration of control devices as a function of model year and 
age, the split between light and heavy-duty vehicles on each roadway, and 
the effect of the BTCP's proposed semi-annual emissions inspection/mainten- 
ance program. Rail emissions were extracted from the UMTA reportl and 
were assumed not to vary with time. 


Estimates of total vehicular emissions of carbon monoxide, hydro- 
carbons, and nitrogen oxides from the primary link network were prepared 
for the seven alternatives and for the years 1975, 1980, and 2000. No 
attempt was made to incorporate emissions from the secondary grid network, 
as this was based on a general study of the Boston area and uses areawide 
averages of VMT growth rate and vehicle speed. These data would tend to 
obscure the detailed changes resulting from the various options which are 
incorporated into the primary network. Analysis of the motor vehicle 
emission factors indicates a sharp decrease in emissions from calendar 
year 1975 to 1980 and 2000. This decrease results from several factors: 


The shift of the vehicle population to newer models will 
replace the oldest (uncontrolled) segment in the model 
year mix by newer models (controlled). As an example, CO 





Incharacteristics of Urban Transportation Systems," U.S. Department 
of Transportation, UMTA, May, 1975. 


emissions for these controlled vehicles are approximately 
96 percent less than those for uncontrolled vehicles. 


The implementation of the BTCP's emissions inspection/ 
maintenance program for all light and medium-duty vehicles 
is expected to reduce all light-duty vehicle_CO emissions 
by 9 percent and HC emissions hy 10 percent. 


Figures V-20, V-21, and V-22 present, by year, the total annual emissions 
of CO, HC and NO, for the various project alternatives. Predicted emission 
totals for each alternative experience a significant decrease between 1975 
and 1980, and 1980 and 2000. These reductions are due to the effects of 
Federal and BTCP emission controls. Comparison of each of the alternative 
build projections with the no-build projection for similar time frames in- 
dicates that the total emissions of CO, HC, and NO, from all build alterna- 
tives will be up to 3 percent greater than the emissions for the no-build 
case. This results from the projected increase in total vehicle miles 
traveled associated with implementation of any of the build alternatives. 
Comparison of the various build alternatives in future years reveals less 
than ten percent difference between the projected emissions of CO, HC and 
NO,. Total emissions for Alternative FH-2b are the lowest of the buiid 
alternatives and are approximately equal to the no-build case. 


FIGURE V-19 


EMISSION FACTORS* FOR CARBON MONOXIDE, HYDROCARBONS, AND 
NITROGEN OXIDES (IN GRAMS/VEHICLE MILE) FOR 
CALENDAR YEARS 1975, 1980, 2000 








Calendar co HC NOx 
Year Road Track Road Track Road Track 
1975 ; 48.4 30.8 6 Leo AP a3 See) 
1980 222 3028 2.6 22.0 24 33°20 
2000 12.9 30/68 1.6 2220) diez ie te ee) 
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*Assumed vehicle speed is 20 mph, assumed vehicle mix is 
5 percent heavy-duty vehicles. 





1 i 
GCA Corporation, Proposed Transportation Control Plan for the 


Metropolitan Boston Intrastate AQCR, prepared for the Environ- 


mental Protection Agency. 


Figure V-20 


TOTAL EMISSIONS OF CARBON MONOXIDE, HYDROCARBONS , 
NITROGEN OXIDES FROM PRIMARY LINK NETWORK (100 TONS/YEAR) 


1S ba NO 
Alternative* CO HC a 
Road Track Total Road Track Total Road Track Total 


No Build 33/50 Pi EMRIs) Ms ies Gia MRA Mya 71.69 aS) 8.2 
FH=2b, FH-6 93.4 apa RS diethen Pad BMH) eae, 23 Bie 
Piel Hm} 2D'3 see ot) TV. 9 304 ih Plt 8.1 23 8.4 
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*See Section 5.3.4 for a description of project alternatives. 





Figure V-21 


TOTAL EMISSIONS OF CARBON MONOXIDE, HYDROCARBONS 
NITROGEN OXIDES FROM PRIMARY LINK NETWORK (100 TONS/YEAR) 


1980 NO 
Alternative* CO ; HC x 
Road Track Total Road Track Total Road Track Total 


No Build 43.0 o3 ~ 43.3 Syed Sh ie) 4.6 “8 4.9 
FH-2)6, FH-6 43.0 cine Baie Fo eye} Se Bh SE REE 4.6 | 4.9 
Bi=2;,° H-5 43.8 eh Ly CAGE 34 AD She Nest 4.7 23 5.0 
FH-4 43.7 -3 44.0 5 ee o2E 54 4.7 ae) 5.0 


*See Section 5.3.4 for a description of project alternatives. 


Figure V-22 


TOTAL EMISSIONS OF CARBON MONOXIDE, HYDROCARBONS, 
NITROGEN OXIDES FROM PRIMARY LINK NETWORK (100 TONS/YEAR) 





2000 


Alternatives* CoO HC NOx 
Road Track Total Road Track Total Road Track Total 





No Build 25.0 eS UE 25s ese 2 2a 4 oA 0) ool 
_FH-2b, FH-6 25.4 Stats 25 aie 2 avast | oA aa Zi 
FH-2, FH-5 26.4 SIEVE 7 9823 74 ae WG 2.5 es 2.8 
FH-4 26.3 ho ie bo 4 a LS 2.5 0) 2.8 





*See Section 5.3.4 for a description of project alternatives. 
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5.3.7 Predicted Carbon Monoxide Concentrations and Relation to 


Standards - Microscale Analysis 


Seven cross-sections were selected along the Southwest Corridor as 
indicators of the change in carbon monoxide concentrations which would occur 
from construction of the various project alternatives. The cross-sections — 
were located in sensitive receptor areas, i.e., in areas where maximum public 
exposure to peak CO levels is predicted to occur. The cross-sections are 
identified in Figure V-23. Detailed modeling simulations were conducted 
along each cross section for each of the seven impact modeling cases (see 
Section 5.2.4). The "worst-worst" case was assumed in each instance, 1.e.7- 
the joint occurrence of peak traffic and most adverse meteorological conditions. 
The meteorological conditions responsible for high ground-level pollutant 
concentrations resulting from ground-based emission sources are a shallow 
mixing depth, low wind speed, and stable atmospheric thermal structure. The 
specific meteorological conditions chosen to represent poor atmospheric 
dispersion and dilution of pollutants were a mixing depth of 100 meters, a 
mean wind speed of 2 miles per hour, and Pasquill's atmospheric stability 
class "D." The 100-meter mixing depth is a typical value corresponding to 
the top of the turbulent surface boundary layer in an urban area. A mean 
wind speed of two miles per hour was used as a conservative estimate of worst 
case conditions. Class "D" represents the most stable ground-level atmospheric 
stability characteristic of urban areas. 


The APRAC-lAmodel was applied to predict l-hour maximum carbon 
monoxide (CO) concentrations in the project area. Eight-hour maximum 
concentrations were calculated using an EPA methodology! and air quality 
data? measured elsewhere in Boston. The results of the modeling simulations 
along each cross-section for each of the seven alternatives are presented in 
a series of graphs contained in Appendix B. The maximum l-hour CO 
concentration predicted along each cross-section for each alternative is 
presented in Figures V-24, V-25 and V-26 for the years 1975, 1980, and 2000, 
respectively. Maximum eight-hour concetrations corresponding to the above 
alternatives are presented in Figures V-27, V-28 and V-29. 


- The model was applied to predict concentrations using all possible 
wind directions of a 24-point compass. Because of the complex source-receptor 
interactions in a large urban environment, no single wind direction produced 
the worst conditions at all receptor sites. Therefore, the data presented in 
the cross-section graphs and in Figures V-24 through V-29 are a composite of 
the highest values at each receptor site. 


The impact of the build alternatives on projected CO levels are 
summarized below for each cross-section. This discussion is limited to a 
relative comparison of project alternatives. An assessment of the relation of 
predicted concentrations to air quality standards is given later in this section. 
For each cross-section, predicted concentrations resulting from a given build 
alternative in a given year were compared levels noted for a certain alter- 
native are relative to the no-build alternative. Build concentrations differing 


from the associated no-build concentrations by more than ten percent were deemed 
to be significant. 


Cross-section 1 - No significant change in CO levels is predicted to 
occur in 1975 or 1980 as a result of project implementation. In 2000 construc- 
tion of Alternatives FH-2, FH-4 or FH-5 would result in an overall 60 percent 
increase in CO levels. 


Cross-section 2 - Concentrations resulting from implementation of 
Alternatives FH-4 or FH-5 would result in a 25-30 percent increase in 1975 


lGuidelines for Air Quality Planning and Analysis, Volume 9, EPA- 
450-4-75-001, U.S. Environmental Protection Agency, Washington, D.C. 
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and 1980. These alternatives would result in a 92 percent increase in CO 
tevels in 1995. 


Cross-section 3 - Implementation of Alternatives FH-2, FH-4 or FH-5 
in 1975 and 1980 would result in CO concentrations 2.8 times greater than those 
of the no-build case. In 2000 these alternatives would result in CO levels 
approximately 3.4 times greater than no-build. Alternatives FH-26 and FH-6 
would not significantly differ from the no-build concentrations. 


Cross-section 4 - Alternatives FH-2 or FH-4 would result in CO 
concetrations approximately 2.5 to 3.2 times greater than the no-build levels 
in all three design years. Alternatives FH-2b and FH-6 are not significantly 
different from the no-build case. 


Cross-section 5 - Alternatives FH-2, FH-2b, FH-4, FH-5 and FH-6 
are 1.5 to 2.5 times greater than the no-build alternative in all design years. 


Cross-section 6 - Implementation of Alternatives FH-2, FH-4 or FH-5 
would result in a 12 to 25 percent increase in CO levels over the no-build case. 


Cross-section 7 - Implementation of Alternatives FH-2 or FH-4 would 
feeuiteein CO levels increasing by a factor of 2 to 2.5 in all design years. 


As noted in previous section, the combined intent of Federal new car 
emission standards and the Boston Transportation Control Plan (TCP) is to 
reduce ambient pollutant concentrations below the Federal Air Quality Standards 
before May 31, 1977, and to maintain these levels once achieved. The effect 
of these controls, plus the increase in vehicle miles traveled resulting from 
growth in population and commerce for the project area, is presented in 
Figures V-24 through V-29 in the form of predictions of air quality resulting 
from the no-build case. Comparison of the no-build concentrations with air 
quality standards indicates that indeed no exceedances of the l-hour (35 ppm) 
or 8-hour (9 ppm) CO air quality standards are predicted to occur at any of 
the cross-sections during any of the design years. Predicted CO levels for the 
build alternatives also indicates no exceedance of the l-hour standard along 
any cross-section in any design year. However, predicted 8-hour concentrations 
indicate that the 8-hour standard will be exceeded at a number of locations 
throughout the corridor in 1975 (see Figure V-27). By 1980, however, the 
effects of motor vehicle controls and the TCP result in attainment of the 
8-hour standard for all build alternatives and maintenance of this standard 


through 2000. 


dhe resultsof this analysis indicate that construction of any of the 
rail/arterial street build alternatives in 1980 will not interfere with the 
attainment or maintenance of CO air quality standards. 


FIG. V-24 


MAXIMUM 1-HOUR CARBON MONOXIDE CONCENTRATIONS FOR ALL PROJECT ALTERNATIVES 
ALONG SELECTED CROSS-SECTIONS IN THE YEAR 1975 





Cross Alternatives* FH-2b FH-2 

Section+ No Build FH-6 FH-5 FH-4 
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*See Section 4.3.4 
+See Figure V-23 


FIGURE V-25 


MAXIMUM 1-HOUR CARBON MONOXIDE CONCENTRATIONS FOR ALL PROJECT ALTERNATIVES 
ALONG SELECTIVE CROSS SECTIONS IN THE YEAR 1980 
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*See Section 5.3.4 
+See Figure V-23 





FIGURE V-26 


MAXIMUM 1-HOUR CARBON MONOXIDE CONCENTRATIONS FOR ALL PROJECT ALTERNATIVES 
ALONG SELECTED CROSS-SECTIONS IN THE YEAR 2000 


Cross Alternatives* FH- 2b FH-2 

Section+ No Build FH-6 FH-5 FH-4 
ih 4.02 4.02 6.41 6.40 
2 Fairs 3518 6.09 6.09 
3 T30 1.80 6.18 6.18 
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*See Section 5.3.4 
+See Figure V-23 





Figure V-27 


MAXIMUM 8-HOUR CARBON MONOXIDE CONCENTRATIONS FOR ALL PROJECT ALTERNATIVES 
ALONG SELECTED CROSS-SECTION IN THE YEAR 1975 


Cross Alternatives* FH=- 2b FH-2 
Section+ No Build FH-6 FH-5 FH-4 
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*See Section 5.3.4 5-69 


+See Figure V-23 


FIGURE V-28 


MAXIMUM 8-HOUR CARBON MONOXIDE CONCENTRATIONS FOR ALL PROJECT ALTERNATIVES 
ALONG SELECTED CROSS-SECTIONS IN THE YEAR 1980 








Cross Alternatives* FH-2b FH-2 
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*See Section 5.3.4 
+See Figure V-23 


FIGURE V-29 


MAXIMUM 8-HOUR CARBON MONOXIDE CONCENTRATIONS FOR ALL PROJECT ALTERNATIVES 
ALONG SELECTED CROSS-SECTIONS IN THE YEAR 2000 
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*See Section 5.3.4 
+See Figure V-23 


S368 Parking Facility Impacts 


One new parking facility is proposed for the Southwest Corridor. A 500 
Capacity structure is planned for the MBTA station at Forest Hills. Currently 
about 900 vehicles are parked (a large number illegally so) in the immediate 
vicinity of the Forest Hills Station. The illegal parking of motor vehicles 
along roadways in this area is a problem which adds to traffic congestion. 

In the past, petitions signed by neighborhood residents supporting the creation 
of an off-street lot for commuters have been received by the City of Boston. 
Coupled with the completion of the new off-street parking facility certain 
existing facilities will be eliminated and can be returned to park use. In 
addition a program of increased enforcement of parking regulations should be 
implemented at Forest Hills. Thus, the construction of the new parking facility 
will not significantly increase existing parking spaces at Forest Hills. 


5.3.9 Stationary Source Impacts 


Increased service on the MBTA Orange Line, as a result of its relocation 
in the Southwest Corridor, will require additional electrical power. This 
additional power will be produced either by one of the existing MBTA power 
generation station located in Boston, or it will be purchased from the Boston 
Edison Company. To generate this additional power, more fuel must be burned 
resulting in increased power plant emissions. 


To evaluate the relative impact of this change, an estimate of the 
increase in Orange Line service was obtained from the MBTA; the predicted daily 
increase in 684 car-miles. The associated increase in electrical demand is 
equivalent to the consumption of the addyttonat 87,235 gallons of residual 
oil at an electrical generating station. 


Figure V-30 compares this increase with the average daily fuel use 
of the MBTA in recent years and the total residual oil burned in the Metro- 
politan Boston area. The results of this analysis indicate that the change 
in fuel use will be insignificant compared to the total fuel used in the area. 
In addition, the pollutants resulting from increased fuel use (sulfur dioxide, 
SO, , and the total suspended particulate, TSP) will be emitted to the 
atmosphere through a relatively tall stack (75-150 meters). This will allow 
sufficient diffusion of the material so that no measurable increase in SO, 
and TSP concentrations will occur at ground level. 


This analysis does not take into account any diverstion from automobile 
use to the transit facility and is therefore conservative in this respect. 
FIGURE V-30 


RESIDUAL OIL FUEL USE BY STATIONARY SOURCES 





Stationary Source Category Fuel Use Percent Orange Line 
(10 egal) Increment 

Orange Line Increment Bile 100% 

(1980) 

Total MBTA Generating 23,944 0.36% 


Stations (1972) 


Total Metropolitan 2,142,328 0.004% 
Boston (1972) 





5.3.10 Estimation of Emission Loadings from Land Development in 
the Southwest Corridor 


The purpose of this section is to estimate the stationary source emissions 
resulting from the development of vacant parcels of land adjacent to the planned 
transportation facilities. The general approach used was to estimate the 
emissions from the planned building floor area or number of apartments in each 
parcel, using a land use based emission factor (tons of emissions per year per 
square foot floor area). The land use based emission factor is a product of 


the fuel consumption per square foot of floor area and the emissions per unit 
fuel consumption. 


"Characteristics of Urban Transportation Systems" Department of T 
ransporta- 
tion, UMTA, May 1975. . a 


The development of a set of reliable land use based emission factors is 
currently the subject of a research study we are conducting for EPA. Therefore, 
the factors used in this study are provisional, although they do reflect the 
state-of-the-art. The sources used for the emission factors are: 

For residential, retail, and office usest 
For light industrial uses2 
For schools and colleges? 


In general, it was assumed that reidusal oil would be the primary fuel for space 
heating purposes. 


Using the planned development on each parcel, low and high estimates 
for each neighborhood were prepared. These are shown in Figure V-3l. Parcels 
which have alternate uses are shown separately. Using the emission factors, 
estimated low and high emissions for each neighborhood were prepared. These are 
shown in Figure V-32 along with the totals for the entire corridor. 


To provide a perspective of the impact of the new development in 
comparison with existing emissions in the area, also presents emissions estimates 
from the 30 inner cities and towns of Metropolitan Boston. Comparison of the 
proposed loadings with the regional total indicates that the proposed increase 
is less than 0.2 percent of the existing emissions for sulfur oxides, particulate 
matter, and nitrogen oxides and negligible for hydrocarbons and carbon monoxide. 


Beneironmental Impact, Efficiency, and the Cost of Energy, Suppl 
and End Use, Volume 1, Hitlman Associates, Inc., November,1974. 


eeeckengack Meadowlands Air Pollution Study - Emission Projection 


Methodology Environmental Research and Technology, October, 1973. 


3Development of A Methodology to Allocate Fossil Fuel Consumption 


by County, Walden Research, March, 1974. 


FIGURE V-31 


SUMMARY OF PLANNED DEVELOPMENT BY NEIGHBORHOOD 


a 
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FIGURE V-32 
STATIONARY. SOURCE. EMISSION..LOADINGS. FROM DEVELOPMENT 


Tons of Pollutant Emissions per Year 
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5.3.11 Conclusions. The study described in Section 5.2 yielded the 
following general conclusions. 


@ A macroscale comparison of total vehicle miles traveled and 
total emissions of three motor vehicle-related pollutants 
(CO, HC, and NO,) for three build alternatives relative to the 
no-build indicate that all build cases except Alternatives 
FH-2b and FH-6 would result in an increase in total project 
corridor emissions. Total emissions for Alternatives FH-2b 
and FH-6 are not significantly different from those for the 
no-build case. Thus, of all the build alternatives evaluated, 
only Alternatives FH-2b and FH-6 are consistent with the 
State Implementation Plan to attain and maintain air quality 
standards for photochemical oxidants. It should be noted, 
however, that this conclusion is a direct result of the spe- 
cification of an average vehicle speed of 20 mph in the project 
corridor for existing and future build alternative conditions. 
In other words, the projected traffic data on which this analysis 
‘was based does not show an increase in average vehicle speed 
in the Southwest Corridor (i.e., a decrease in congestion) 
due to the construction of an arterial street. 


e A microscale analysis of worst case carbon monoxide concen- 
tration along the corridor indicate that construction of the 
arterial will increase CO levels relative to no-build projec- 
tions. Comparison of predicted CO levels with air quality 
standards indicate that no exceedances of the l-hour standard 
of 35 ppm will occur along the corridor in 1975, 1980, ore2zGqu. 
No exceedances of the 8-hour standard of 9 ppm are predicted 
for the no-build case in any design year, and for all build 
alternatives in 1980 (the estimated year of completion) and 
2000. The only predicted exceedances of the 8-hour standard 
are for an evaluation of the build alternatives in the year 
1975. Thus, none of the Build alternatives will interfere with 
attainment or maintenance of air quality standards for CO. 


@ Increased power requirements for the relocated Orange Line 
will be satisfied without significantly increasing the consump- 
tion of residual oil by stationary sources in the Metropolitan 
Boston area. . 


e Development of land along the Southwest Corridor will not result 
in significant increases in total residual oil fuel use in 
Metropolitan Boston. Total emissions of all pollutants will 
increase less than 0.2 percent if full development occurs. 


5.4 Water Resources Impacts 


ee en Flooding 


In the "modified-embankment" alternative, the existing embankment will 
be widened to accommodate the proposed rail/transit improvements. The existing 
pattern of the drainage systems and the quantity of runoffs resulting from storms 
in this alternative is not expected to change appreciably in comparison to the 
existing conditions. 


Construction of an arterial street in conjunction with this alternative 
normally would increase the runoff quantities. Because of the elimination of 
certain paved areas in the new roadway design, however, the change in the runoff 
guantities (in comparison to the flood discharge capacity of the Stony Brook 
Conduit) will be negligible. Its influence on the hydraulic characteristics of 
the conduit will be minimal. 


In the depressed or modified depressed alternatives, the proposed rail/tran- 
Sit improvements will be placed at a lower elevation than the adjacent areas. 
Consequently the existing drainage systems will be kept unchanged. This will be 
accomplished by replacing drainage pipes (where they are intercepted by the de- 
pressed rail/transit alignment) with the siphon crossings as decribed in sub- 
Segeson 5.2.5.2. 


The storm runoff in the depressed area will be collected by a separate sys- 
tem and will be pumped into a suitable outfall structure as found most ec- 
Oonomical in the final design - probably into the Stony Brook Conduit where it 
crosses the right-of-way. The quantities of storm runoff discharged into the 
Conduit in the depressed alternative is not expected to have any appreciable 
effect upon flow in the Conduit. 


5.4.2 Water Quality 


Sediments. Deposition of sediment into the nearby drainage facilities and 
bodies of water is of great concern to the community in any major construction 
project. The heavist concentration of sediment in a construction project gen- 
erally occures where the newly exposed excavation areas are permitted to erode 
during heavy rainfalls and runoff. 


The use of proper erosion and runoff-controlling measures during con- 
struction will prevent large amounts of sediment from being deposited into the 
existing drainage facilities including the Stony Brook Conduit. Without 
these measures, part of the sediment would be transported to the Stony Brook Con- 
duit outfalls where it would be deposited into the Back Bay Fens Pond and Charles 
River Basin. The remaining sediment would settle in the drainage facilities, 
thus reducing their hydraulic capacities and possibly clogging some of ate 
smaller pipes. 


Measures to control erosion and siltation as runoff include the installation 
of setting tanks and the quick covering of regraded areas. 


Station Wastes. The sanitary sewage of the stations will be discharged 
to the nearest existing sewer system. No impact is, therefore, anticipated 
from sanitary waste from the Stations. 


5.5 Prediction and Assessment of Future Noise and Vibration Conditions 
5. 5.L  Notse Scales and Criteria 


The purpose of the noise and vibration impact analysis is to 
describe the future noise environment that will result if the proposed pro- 
ject is implemented, and to assess. this environment both in comparison to 
the present noise environment and in comparison to standards and criteria. 
The Southwest Corridor Project involves not only the relocation of the MBTA 
Orange Line from Washington Street to the present Penn Central alignment, 
but also the reconstruction of the railroad right of way and the construction 
of a new arterial street. Eliminating the Washington Street elevated will 
of course be a great improvement in the noise environment for those who 
live on or close to Washington Street. On the other hand, implementation 
of the project could degrade the environment of those who live near the 
Penn Central alignment. It is the goal of this analysis to quantify the 
noise impact that is expected to result. The effectiveness of various noise 
abatement techniques that may be used to minimize this impact is discussed 
Tne Section -b..5. 


A discussion of noise level scales was presented earlier in Section 
2.3.2 on existing conditions. Therefore, only a brief review will be pre- 
sented here. In general, only two noise level scales are used in this 
discussion: the peak noise level for a single event, and the energy average 
noise level for a given period of time. The peak noise level is the maximum 
reading that one would obtain on a sound level meter, for example, during 
the passage of a train or truck. It depends on the distance between the 
vehicle and the observer and the speed of the vehicle. The energy average 
sound level, Leg, is the equivalent steady sound level that contains as 
much sound enerdy as a fluctuating noise during a given period of time. 
The average sound level also depends on the distance from the vehicle to 
the observer and the speed of the vehicles, and, in addition, it depends on 
the number of vehicles that pass during the specified period of time. In this 
discussion the peak noise level scale is used to describe the noisiness of a 
single event, and the energy average noise level scale is used to describe 
the region of impact associated with passage of a large number of trains, 
trucks or automobiles. 


The choice of the sound level scales discussed above is due in part to 
the choice of criteria by which noise impact will be assessed. Because the 
proposed project involves not only the rapid transit relocation and railroad 
improvements and higher frequencies and also the construction of an arterial 
road, both the Urban Mass Transit Administration and the Federal Highway 
Administration are involved. UMTA has no specific noise standards or criteria 
for projects which it funds; FHWA, on the other hand, does have specific design 
noise levels based on land use categories that must be addressed. Since UMTA 
has no noise standards, and since the proposed project involves the construc- 
tion of an arterial road that must be addressed in terms of the FHWA design 
noise levels, it was decided to also address the impact of the rapid transit 
portion of the project in terms of the FHWA design levels. Specifically, 
impact will be noted in residential areas if the estimated average noise level 
for the loudest hour of the day exceeds 67 dB. If the rapid transit system 
noise does not exceed Leg 67 dB, then the noise environment is also in com- 
pliance with: 


1. the standards of the U.S. Department of Housing and Urban Development, 

2. criteria for adequate speech communication inside neighboring build- 
ings, and 

3. the guidelines: of the Institute for Rapid Transit. 


An assessment of the project as a whole is also performed in terms of the 
"Fractional Impact Method", which is presently under development by the U.S. 
Environmental Protection Agency. In this method a variation of the L sound 
level known as the day-night average sound level, L , is used to asseds impact. 
Below Lgn 55 GB, there is no impact and for each 5 dB increase, the fraction 
of impact goes up by 25 percent. For example, if 1000 people were exposed to 
Ldn 65 dB the "equivalent number of people impacted" (ENI) would be 500. 


A more detailed discussion of noise impact criteria is provided in the 
Appendix, where groundborne noise and vibration criteria are also discussed. 


eae Rail Noise Prediction and Assessment 


Doi red herion Techniques 


This section presents the ingredients and results of the rail 
noise predictions, and an assessment of these predictions in terms of 
both present conditons and absoluted criteria. The mathematical method 
used to obtain the predictions is explained in the technical Appendix H 
On noise, The noise predictions are for peak hour operations in the 
design year 2000. 


For rail noise predictions, the important parameters are the re- 
lative numbers of each car or locomotive type and their corresponding 
speeds. Sound level information as a function of speed is discussed in 
the technical appendix. The volume and speed information is presented in 
Figures V-33, V-34, and V-34A which show the number of vehicles at various 
times throughout the day and the maximum speed as a function of location 
between Route 128 and South Station. 


During peak hour the MBTA Orange Line is expected to operate at 
headways of four minutes, that is 30 trains per hour counting both 
directions. The trains will be six cars in length and the expected 
maximum speed between stations is 45 mph. 


For the predictions it was assumed that all trains will run on 
welded rail on ties and ballast. In the South End the baseline condition 
calls for lowering the present alignment by approximately two to five 
feet in order to get the catenary wires under the bridges. 


Noise predictions were made assuming that no special noise 
control features was implemented. Noise control devices or techniques 
Swem@eas wallS at the edge of the right-of-way will be discussed later, 


South of Massachusetts Avenue three baseline cases were assumed: 
the depressed, the embankment, and the modified depressed alternatives. 
The detail descriptions of the various alternatives studied are presented 
in Section 4.4. The predictions for the embankment and modified depressed 
alternatives were based on the assumption that noise barriers were not 
present. As in the case of the South End, special noise control features 
will be discussed after the predictions for the baseline conditions are 
presented. 


One alternative that must always be considered in an environmen- 
tal analysis is simply to do nothing - this is referred to as the "No 
Build" alternative. Since this alternative exists now, actual noise 
measurements instead of predictions were used to characterize it. A 
description was presented earlier in Section 2.3.2 and the predicted 
noise levels for the build alternatives are compared below. Even with- 
out going into detail, it is clear that there is more overall noise 
impact for the No Build alternative than there is for any of the build 
alternatives. The passage of a train on the Washington Street steel 
elevated structure is 20 to 30 decibels louder than is expected if the 
Orange Line runs at grade on welded rail supported on ties with ballast 
though the location of the noise is different. When trains run on the 
steel elevated, the structure itself radiates noise. Although many 
residences in the South End are very close to the tracks where the 
Orange Line would be relocated, the present Washington Street alignment 
is much louder and closer to residences along a greater portion of its 
length. It clearly impacts more people than the proposed build align- 
ments. This, of course, does not imply that a detailed assessment is 
not necessary for the build alternatives, but simply that the no build 
alternative is not the minimum noise impact alternative that it might 
be for many other projects. 


The material which follows indicates those places where impact 
is expected to occur for the build alternatives. What steps can be 
taken to minimize this impact are detailed in Section 6.5. 


The results of the noise predictions are shown in the form of 
contours of equal average noise level. Based on the noise impact 
criteria, the impact occurs when the noise level exceeds Leq67 dB. In 
terms of the noise contours there will be noise impact within the curve 
labeled Leg 67 dB unless steps are taken to attenuate the noise. 


As points of reference, the noise contours five decibels above 
and below the criterion, Leg 72dB and Leg 62 dB, are also shown. if 
the noise level from all trains were to decrease by five decibels the 
noise level at the Leg 67 dB contours would decrease by five decibels to 
Leq 62 dB. Thus, the Leg 62 dB contour shows the impact zone for a five 
dedibel decrease in the noise level. In a similar manner, the Le 1a Oe 
contour shows the impact zone if the noise levels were to increased by 
five decibels. 


In some cases, one or more of the noise contours stop at a row 
of houses or a large building. This is because the house or buildings 
shield the area behind them from the noise. The interpretation in these 
cases is that the sound level at the facade of the houses or buildings 
is at least equal to the noise level of the highest level contour that 
stops there, and that the noise level behind the houses or buildings is 
less than the lowest level contour that stops at the facade. 


In the figures where both the proposed new arterial street and 
the rail alignment are shown, the noise contours show the combined effect 
of both of these facilities. The region of impact for the rail facility 
alone can be seen simply by finding the figures for alternatives that do 
not include the proposed arterial street. 


Ss PAAy4 Impact Assessment 


Starting at the northern end of the proposed project, the first 
residential area near the tracks is the neighborhood to the south of 
the present Penn Central tracks between Arlington Street and Clarendon 
Street. Most of the houses that could be affected here are on St. Charles 
Street or Cazenove Street. This is the section of the rail right-of-way 
between Back Bay Station and Shawmut Avenue. The Penn Central tracks 
are paralleled by the Boston and Albany tracks and the Massachusetts 
Turnpike. 


The initial estimates of noise in this neighborhood as shown by 
the noise contours are for the case where the tracks are not covered. 
Because the station platforms for Back Bay will extend all the way to 
Berkeley Street,a deck over the tracks is proposed as a barrier between 
the tracks and the turnpike to shield both residents and waiting passen- 
gers from turnpike traffic noises. A discussion of noise reduction 
benefits of this deck is provided in Section 6.5 after the discussion of 
the estimated noise levels without the deck. 


The estimated peak hour average noise level at the closest resi- 
dence due to future rail operations is Leg 77 dB if the Orange Line is 
at surface, and unshielded. This is a full ten decibels above the impact 
criterion. However, the existing peak hour average noise is Leg 80 dB 
due primarily to noise from the Turnpike. If the noise from the Turnpike 
remains relatively constant in the future, the combined traffic and rail 
average noise levels at the closest residence will be approximately Le 


82 dB. This is clearly an extremely high environmental noise level for 
a residential neighborhood. 


A.M. Arrivals at Back Bay RM. Departures from Back Bay 
= = 


Max. Capacity 
Would be 45 


12:00 MIDNIGHT 


Total No. of 
Trains / Hour 
Inbound plus 
Outbound. 


Length of 
Commuter 6 CARS AVG. 6 CARS AVG. 


Trains (Coaches) 
(Max. Train=!l2Cars) (Max. Train =!2 Cars) 


Notes: Mitek trains are included 1n ther number of trains 
Shown above. 


Poeigemom totals for both directions) at. 2 cars, in 
peak hour (AM & PM) 

Pooumerme= (tOtaleLOr bOth) directions) sacs cars pen 
hour in off-peak periods 

BecumMemoOn (totale for both directions) at) 6° cars between 
midnight and 6:45 AM. 


In the peak periods assume 2 trains in the peak 
direction for every 1 in the reverse direction. Thus 
MoimeberAM peakehour each RRetracki wouldecarrys 12 
PmeincrOLvilngeas total or 24 anbound andl 2 outbound, 
POeea est rack .cOntiguration, 


Assuming the AMTRAK Route is electrified, all their 
trains plus the Boston-Providence and 128 Local 
Commuter trains would be electric locomotive hauled. 
Thresswould result in 1/72 of the trains being electric 
during each time period. Of the remaining commuter 
trains 1/2 would be diesel locomotive hauled and 1/2 
seit—propelled diesel cars. 





SOUTHWEST CORRIDOR-SHORE LINE 


COMMUTER AND AMTRAK SCHEDULE 
HIGH LEVEL OF SERVICE 
YEAR 2000 FIGURE 
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Of all locations along the Southwest Corridor, the potential 
for noise and vibration impact is probably the greatest in the South 
End and St. Botolph neighborhoods between Back Bay Station and Massachu- 
setts Avenue. This area is characterized by row houses which on the 
north side of the present Penn Central alignment directly abut the 
right-of-way. This is the side of the right-of-way that is proposed 
for the relocation of the MBTA Orange Line and increased railroad train 
frequencies. Southbound MBTA trains would pass within a few feet of 
the windows of some of these houses and apartments. The problem is 
further complicated by the fact that most of the adjacent buildings 
have windows that look down on the tracks from above; consequently, 
low barrier walls would be useless in keeping the noise from reaching 
these windows. To build even very narrow walls at the edge of this 
right-of-way would require at least a minimal taking of property. 


The predicted future noise level at the facades of the closest 
buildings will be approximately Leq 82 dB, which is 15 decibels over the 
criterion for impact. This is equal to the present peak hour average 
noise level. The reason the future average noise level will be approxi- 
mately equal to existing conditions despite a large increase in train 
volumes is due to the combination of using good welded rail and electri- 
fication. Also, by the year 2000, all remaining diesel locomotives will 
be in compliance with the new EPA noise regulations for locomotives. 


As an example of how the average sound level works, a three 
decibel increase in the maximum noise level of all vehicles is balanced 
by a doubling in the number of trains, and a ten decibel decrease in the 
Maximum noise levels of all vehicles is balanced by a ten-fold increase 
in the number of trains. Even though the average noise level is not 
expected to increase, it is recognized that the predicted future sound 
levels exceed the criterion by approximately 15 decibels and that steps 
should be implemented to minimize this impact. 


If no measures are taken to abate noise, the region of impact in 
the South End and St. Botolph areas, that is the distance of the Leg 
67 dB contour, would be 200 feet on both sides of the tracks. Approxi- 
mately the first ten houses on each side of each street on both sides 
of the rail right-of-way would be impacted. The number of these houses 
is approximately 120. 


One solution proposed as a means of eliminating the noise impact 
in the South End is to lower the rail grade approximately four to five 
feet below the present grades, construct walls at the edges of the right- 
of-way and cover the rail area with a lightweight deck. 


One problem with this solution is that such a decking structure 
would block the windows providing light and air to a number of rooms along 
the right-of-way. This could require the acquisition of the apartments 
involved, blocking off the windows, and converting the rooms and/or apart- 
ments to other non-residential uses as a method of overcoming the problem. 
Another possible solution to blocking off the sunlight would be to put 
gaps in the wall and deck adjacent to the windows. The noise level at 
such gaps would be at least as high as without the walls and deck. To 
combat this, windows near the gaps would need to be soundproofed and extra 
sound-absorbing material would be needed inside the tunnel. This would 
lower outdoor noise levels overall and would protect individual rooms. 

As housing was rehabilitated, windows could be blocked and the deck made 


continuous. 


Soundproofing in general would consist of installing commercially 
available double glazed windows. (This was done, for example, at the 
University of Massachusetts, Columbia Point, which is directly under a 
flight path of Logan Airport.) 


The walls and deck solution would solve the airborne noise problem 
in the South End and St. Botolph areas. Inside this tunnel the sound level 
would be about 10 decibels higher than it is for train operation above 
ground in the open. This is due to the reverberant build up of the sound 
inside a confined space with hard walls. If the walls and deck have a — 
sound transmission loss of 40 decibels, the sound level of a passing train 
would be less than that of a low speed automobile. A transmission loss 
of 40 decibels can be achieved with walls and deck made of four inch thick 
dense concrete. This would satisfy the Leg67dB criterion by more than 
15 decibels, if the deck were complete and would provide an overall level 
below the criterion if it were not. 


Ventilation shafts may be necessary at a few locations between Back 
Bay Station and Massachusetts Avenue. These shafts should be acoustically 
treated or the sound radiated from them will be as loud as a passing train 
without the deck. Acoustically treated ventilation shafts are commonplace 
in newer transit systems such as BART and Washington METRO and, therefore, 
they do not present a design problem. 


5.5.2.3 Vibration and Groundborne Noise 


Potential vibration and groundborne noise impact along the pro- 
posed corridor is primarily a problem in the South End and St. Botolph 
neighborhoods. Some of the residential structures here will be within 
ten feet of the closest Orange Line tracks. Future vibration levels at 
these locations were estimated from examples found near the MBTA Red 
Line extension to Quincy. In the frequency range below 30 Hz (cycles 
per second) the Red Line vibration levels were approximately equal to 
the threshold of perception. This is probably better than existing 
conditions in the St. Botolph and South End areas; the main difference 
being that welded rail is used on the Red Line extension and bolted rail 
is used for the present Penn Central alignment. (The reader is referred 
to the "Appendix H" on Noise for a further discussion on the vibration 
impact criteria.) In this frequency range, below 30 Hz, the only vibra- 
tion abatement techniques that work well are keeping the wheels trued, 
the rail ground and using compliant resilient rail fasteners. If these 
techniques are used, vibration levels can be kept below the threshold of 
vibration perception. Techniques such as "floating-slab" track beds only 
work at the higher frequencies discussed below. 


The stiffness of the fasteners under load must be 75,000 to 
100,000 lb. per inch or less to work effectively. The Toronto Transit 
System has used such fasteners for several years with good success, 
Rail discontinuities, such as cross-overs and insulated signaling 
joints should not be placed within 100 feet of noise and vibration 
sensitive sites including residences. 


Ground vibration in the frequency range above 30 Hz can vibrate 
the walls and floors of nearby buildings and cause them to radiate an 
audible rumbling noise. Again, wheel truing, rail grinding and the use 
of resilient rail fasteners are the first steps to solving this problem. 
Ballast is also useful in reducing groundborne noise. However, even 
wheel truing, rail grinding, resilient rail fasteners and ballast probably 
will not solve the groundborne noise problem at the closest windows. If 
a concrete slab track bed is used in the St. Botolph and South End areas, 
then good vibration isolation should be provided between the rails and 
the slab. The types of solutions that should be considered are: (1) 
"floating slab" track beds; (2) resiliently isolated double ties; 

(3) STEDF type ties, or (4) isolation mats such as neoprene, covered 
with ballast. If an acoustic deck is not built, then a solution that 
keeps the ballast for sound absorption is preferable. 


A more thorough study of the groundborne noise problem should be 
conducted in the preliminary engineering design stage of this project. 
This study should include simultaneous vibration measurements near the 


tracks and inside the closest windows. This information can then be 

used with vibration level measurement from trains on welded rail to 

more accurately predict interior noise and vibration levels in order to 
design adequate measures to control noise and vibration levels. (See 
Section 6.5). These measurements should be accompanied by strain measure- 
ments at key areas to monitor building movement, if any, as the result 

of construction and operations. 


The solution to the groundborne noise problem depends to some 
degree on the solution to the airborne noise problem. It does not make 
sense to spend a lot of money trying to attenuate noise from one path 
without attenuating noise from the other path. Whatever the degree of 
noise attenuation that is desired, the money is best spent if the remain- 
ing noise from the two paths is approximately equal. 


5.5.3 Arterial Street Noise Impact 
pao. peer xeCdiction —Technique 


This section describes the noise associated with the 
arterial road portion of the proposed project. The Federal Highway 
Administration, in response to the Federal Highway Act of 1970, has 
specified the noise impact assessment procedure for projects which 
they fund. This procedure was first specified in Policy and Procedure 
Memorandum 90-2, and it has been recently updated in Volume 7, Chapter 3, 
Section 3 of the Federal-Aid Highway Program Manual (FHPM). 


Some aspects of the new 773 version not contained in PPM 90-2 
have been used in this analysis. The 773 version permits the use of 
@tcner tne lig Sound level scale or the L sound level scale. The 
Iij9 sound level is that sound level that is exceeded ten percent of a 
specified period of time; it was the only scale authorized in PPM 90-2. 
In this analysis the Leq sound level, the equivalent steady sound level, 
was used to specify the area of impact. This scale was used so the 
combined effect of roadway and railway noise could be predicted. It 
would not have made sense for the Lig sound level scale to be used, 
because Lj9 is a poor measure of evénts, such as railway noise, that 
occur less than ten percent of a given time period. 


Only two noise prediction techniques are permitted by FHPM 773: 
the method contained in National Cooperative Highway Research Program 
Report 117 and the computer method described in Department of Trans- 
portation Report DOT-TSC-FHWA-72-1. Of these two methods, only the 
computer method can be used to determine the Leg sound level. It was 
therefore used for this project. 


Based on experience gained on similar projects, it was noted 
that the authorized prediction methods tend to overpredict truck noise 
on urban roads. This is because these prediction models were primarily 
designed for free flowing high speed highways and not low speed urban 
roads. It was, therefore, decided to modify the computer model for low 
speed trucks; the FHWA said they would approve this modification, if 
supporting data were provided. Therefore, during the course of this 
analysis, the noise emission level of more than 100 trucks on Boston 
streets were measured. The results of these measurements are presented 
in the Technical Appendix H on noise. Based on data that was obtained 
and the approval of FHWA, a reduced noise emission level for trucks was 
used for the arterial road noise predictions. 


FHPM 773 states the volume of automobiles used in the predictions 
should be the lesser of the design hourly volume or the maximum volume 
under "level of service C" conditions. This choice corresponds to the 
worst noise conditions for automobiles. For the proposed arterial 


streets, the design hourly volume exceeded level of service C, there- 
fore, levels of service C volumes for automobiles were used in the 
predictions. The design hourly truck volume was used for truck noise 
predictions as required by FHPM 773. 


The FHWA standards required that the noise for the loudest hour 
of the day not exceed the appropriate "Design Noise Level". The Design 
Noise Levels are based on the sensitivity of the activities and purposes 
for which the land is used; these design levels and the corresponding 
land use categories are listed in Figure V-35. 


In addition to the Design Noise Level standards, the FHWA also 
requires that the estimated future noise be compared with the existing 
noise environment. The purpose of this is to determine if there will 
be a Significant increase or decrease in the ambient noise level. For 
this reason, an ambient noise measurement program was conducted. The 
results of these measurements were discussed earlier on the section on 
existing conditions (Section 2.3.2), and the data at each site is pre- 
sented in Appendix H on noise. 


5.5.3.2 Impact Assessment 


The extent of the noise impact for the arterial is shown by 
the noise contours. In general , the contours presented are for the 
combined noise from the rail operations as well as the arterial road. 


In open areas, the region of impact - that is, the distance to 
the Leg 67 dB contour - is approximately 130 feet from the near edge 
of the arterial where it is six lanes wide and 90 feet where it is 
four lanes wide. In general there are no problems with impact because 
the area that is cleared is larger than 130 feet on either side of the 
proposed alternate railways. 


mctivity 
Category 


A 





BELG. V=S5 


DESIGN NOISE LEVEL/ACTIVITY RELATIONSHIPS 


Design Noise Levels-dBA 


Sep ne ee 





7. 60 
(Exterior) (Exterior) 


67 70 
(Exterior) (Exterior) 


V2 oma 
(Exterior) (Exterior) 


D2 55 
(Interior) (Interior) 


Description of Activity Category 


Tracts of land in which serenity and 
quiet are of extraordinary signifi- 
cance and serve an important public 
need, and where the preservation of 
those qualities is essential if the 
area is to continue to serve its in- 
tended purpose. Such areas could 
include amphitheaters, particular 
parks or portions of parks, or open 
Spaces which are dedicated or recog- 
nized by appropriate local officials 
for activities requiring special 
qualities of serenity and quiet. 


Residences, motels, hotels, public 
meeting rooms, schools, churches, 
libraries, hospitals, picnic areas, 
recreation areas, playgrounds, active 
sports areas, and parks. 


Developed lands, properties or activi- 
ties not included in categories in A 
and B above. 


For requirements on undeveloped lands 
see paragraphs 10a. and C. 


Residences, motels, hotels, public 
meeting rooms, schools, churches, 
libraries, hospitals, and auditoriums. 


SO Economic Development and Community Impacts 


This section explores the respective impacts on economic development ~ 
resulting from the two basic courses of action available: (1) allow existing 
conditions to continue, and (2) develop instead, a depressed rail-arterial road 
system in the Southwest Corridor. While other alternatives exist, their place 
on the scale of economic impacts will be found somewhere between the impact 
levels established by these two basic cases. 


5 Ged Continuation of Existing Conditions 


The advantages and disadvantages of investment in a rail/transit arterial 
road project in the Southwest Corridor can only be assessed against the back- 
ground of existing conditions, i.e., what would the future be without the new 
investment project. This course of action means that Orange Line service would 
be continued along the Washington Street elevated structure with stops as pres- 
ently constituted. Automobile traffic would continue to use the combination of 
existing streets! for access to their destinations. Railroad traffic would in- 
crease with Amtrak and commuter rail service improvements on the existing embank- 
ment. 


While short term safety and aesthetic improvements to the elevated struc- 
ture will be made by the MBTA, they will not alter the basic impact of the struc- 
ture on the Washington Street area. The unsightly presence of the structure, 
the unmitigated noise of passing trains, the poor light exposure of adjoining 
areas as well as the difficult traffic conditions created on the street below, 
have all combined to depress property values and greatly limit the redevelopment 
of the area. The deteriorated state of adjacent buildings as well as that of 
the local environment can be directly attributed to the existence of the "EL". 
Given a healthy mortgage market, the removal of the structure can be expected 
to initiate a general renewal trend in the Washington Street area, and a grad- 
ual return to its former state as a healthy residential and commercial street. 
The South Cove Urban Renewal Plan, for instance, anticipates the removal of the 
elevated structure in order to create a new development parcel for the Tufts 
New England Medical Center and associated new housing. 


While depressed by the existence of the "EL", the communities through 
which it passes are not provided adequate transportation service by the system. 
The location of stations with wide spacing (up to 3/4 of a mile) is Such ether 
large sections of the community are left unserved. In the South End, the area 
around the Cathedral Housing Project has no station, nor does a station serve 
the new and existing housing and industry in lower Roxbury. Specifically, 
in Roxbury, the long distance between Dudley and Egleston leaves the Highland 
Park, Washington Park, and Bromley-Heath areas poorly serviced. The western part 
of Jamaica Plain is also not well served due to long walking distances to station 
stops at Egleston and Green Street. 


Transverse bus service between the communities and the station stops 
on the present Orange Line is irregular, with as much as 30 minute waiting time 
between buses. In addition, free transfer between the bus and Orange Line is 
not provided. While the improvement of bus service is possible without the 
removal of elevated structure, the present level of street congestion caused 
by the structure makes any major improvement, such as exclusive right-of-way ser- 
vice, virtually impossible. 


The removal of the Orange Line from its present location would reduce as- 
pects of service to portions of the two communities it now services: South End 


and Roxbury. The provision of satisfactory replacement services are important 
to the neighborhoods" transportation system. 


ik 
Washington St., Columbus Ave., Tremont St., Sterling St., Ruggles Stuy 
Albany St., and Hampden St. 





The base, or worst, case involving removal of the elevated would, however, 
consist of replacement of its service with revised bus service at frequent 
headways running the length of Washington Street from Downtown to Dudley Station. 
This base condition could easily be provided as an "exclusive right-of-way 
service" for its entire length if the City of Boston is able to implement its 
Washington Street Mall in the Downtown shopping district. The provision would 
provide adequate access to commercial businesses located on the street which now 
rely in some way upon high frequency access. It should be noted, however, that 
the provision of fixed rail transit service on Washington Street between the Down- 
town subway and Dudley Station has the potential of increasing the overall com- 
mercial viability of the street well above the existing and base cases because 
of the known preference of commercial markets to be near a modern surface rail 
facility. This service, if further extended southward, would have superior 
ability to enhance commercial strength because of the ability of passengers 
to view these commercial establishments from the vehicle but also to approach 
them more conveniently at a close light rail station spacing of about every 
second block. At Dudley Station itself much of the commercial district is some 
distance from the station. Distances of as much as 10 minutes walking time 
to the edge of the commercial area from the upper level platforms are now 
encountered. 


It is projected, as a continuation of the current trend, that by 1980 
ridership at existing Dudley Station will have fallen by about 10 percent and 
that approximately 75 percent of the boardings at the station will continue to 
be by passengers arriving by bus. 


These passengers, because of the station's internal configuration and 
circulation pattern are not exposed directly to surrounding commercial uses. 
There is some evidence that indicates that few if any passengers transferring 
from the Orange Line to a bus use the stores in Dudley Square. Rather, it 
would appear that shoppers in the area primarily make purchases as the result 
of deliberate trips to the area for that purpose. These trips would be also 
accommodated by convenient bus routes through the square. 


The physical presence and blighting influence of the "EL", which is 
both noisy (noise levels of up to 100 dBA. on the ground) and dirty and keeps 
the Dudley Square area in darkness, and seriously impedes traffic flow, as 
well as problems of a local nature (parking, security, loss of local surround- 
ing resident population) have caused great harm to the local economic climate 
for business. Removal of the EL, routing of convenient bus routes through the 
area (see Feeder Bus Systems, Section 5.1.4) traffic and parking improvements as 
planned by the City, and a concentrated effort to provide good coordination of 
merchant activities (as currently being pursued by the Dudley Merchants Asso- 
cation) should provide the most beneficial uplift to business. The surface 
replacement service would further raise the level of this uplift well between 
the current situation. 


In spite of its present location at an Orange Line Station, Egleston 
Station has already lost most of its commercial base. In the Relocated Orange 
Line alternative bus routes would continue through Egleston to the Orange Line 
terminating instead at Jackson Square (see Fig. V-4). 


As a consequence, the impact resulting from the removal of the station 
would be very limited. Provisions by local merchants for parking, street light- 
ing and other improvements would more than offset these limited Orange Line i1m- 
pacts. 


The relocation of Green Street Station one block to the west will have 
little impact on access to both businesses and residents. Removal of the "EL" 
will improve driver perception on Washington Street and general attitudes about 
the quality of the area. These factors should more than offset the small in- 
convenience of extra walking distance (about 800 feet). 


Without the relocation of the Orange Line, the land cleared for the now 
withdrawn segment of I-95 South, would have little re-use potential and would 
continue to act as a negative influence upon the communities of Jamaica Plain 
and Roxbury. The re-use value of such vacant areas as well as that of adjoin- 
ing vacant or underused privately owned parcels is dependent upon the provi- 
sion of proper transit and motor vehicle access. 


Ours Development of the Rail Transit and Arterial Road System 


Section 2.2.2.8 described the communities served by the realignment of 
the Orange Line to be characterized by high concentrations of unemployment. 
Perhaps the most important impact of the relocated Orange Line would be to make 
the core city more accessible for the inhabitants of these communities, This 
in effect, would increase the number of jobs available to them, This relative 
increase in turn, signifies an increased labor pool and consumer market for 
core city service organizations. Thus, the relocated Orange Line will tend 
to strengthen the concentration of service related activities in Boston's core 
while at the same time improving the job accessibility of the lower income seg- 
ments of the City's population concentrated in communities adjacent to the new 
alignment. In addition the access provided to the commuter rail system at 
Ruggles Street and Forest Hills will provide "reverse" commutation opportuni- 
ties to suburban locations from which bus connections could be provided to the 
128 industrial park belt. Fig.V-36 demonstrates this increased accessibility. 
to transit station and commuter rail stops from specific public housing projects, 
Note that while the present Orange Line does not provide direct service to 
a Single public housing project, the new relocated alignment offers direct 
service to the Whitter St., Mission Hills, Mission Hills Extension, Bromley- 
Heath, and Academy Homes projects. 


New activities can be expected to develop within the communities trans- 
versed by the realigned Orange Line. New retail, service, and housing facilities 
will aggregate near the new station stops. The consolidation of the existing 
road system made possible by the proposed arterial street will make possible 
the regrouping of small parcels into larger more economic building sites. 

This parcelization of land and joint-development at stations is a major 
determinate of the Southwest Corridor Plan. 


While the transit program can be expected to provide greater job accessi- 
bility for low income residents, to strengthen the service orientation of the 
core city, and to generate redevelopment in the communities transversed by the 
system, it alone will have little effect on the regional distribution of the 
City's population. In all probability it will neither strengthen nor reduce 
the long-run trend of migration out of the central city. 


During the construction phase of the proposed relocated Orange Line, re- 
gional employment and income will experience short term (5 to 6 years) gains. 
Since the required work force will be large, the increase should assist in 
alleviating the growing unemployment in this sector, as described in Section 


2.2.2.8 of this report. Section 7.3 examines in detail the impacts of con- 
struction investment. 


Fig. V-37 summarizes the economic impact of the Southwest Corridor on the 
Citys OL Boston as estimated by the Boston Redevelopment Authority Research De- 
partment. This table includes both construction and permanent jobs created by 


the transportation and land use elements, as well as the revenues to both city 
and state. 


a0 Effect of the Proposed Project on Property Values 


The precise effect of the project on property value is difficult to esti- 
mate due to the high variability of very specific existing influences on particu- 


lar parcels of property. It is possible, however, to present qualitative judge- 
ments of the overall effect of the project. 
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Inasmuch as the first concern of the real estate appraisers is neighbor- 
hood location and environment, the impacts of the removal of the Washington 
Street Elevated (in the South End, Roxbury and Jamaica Plain) and the Penn 
Central embankment (in Jamaica Plain and Roxbury) would be beneficial to prop- 
erty values for the whole of each of the neighborhoods involved. Historically, 
values adjacent to such structures is lower than that of those located in areas 
outside of the immediate zone of the influence of noise and vibration, yet 
which are within the zone of higher accessibility permitted by the facility. 


The consolidation of fixed heavy-rail facilities in the South End and 
Jamaica Plain in one corridor should increase property values for the neighbor- 
hood as a whole since these facilities now impact more than one area of each of 
these neighborhoods. The construction of the Southwest Corridor arterial 
street would result in the lessening of traffic on Columbus Avenue north of 
Ruggles Street and on Massachusetts Avenue in the South End. The arterial 
would reduce the amount of traffic on some residential streets and, therefore, 
its construction would be an incentive to higher property values for these 
local areas as well as the neighborhood as a whole. 


In Roxbury and Jamaica Plain, better access to the cleared land parcels 
by transit and/or arterial and the additional attractiveness caused by 
creation of the Green Belt and removal of the embankment would increase the 
changes of development of these parcels, and therefore, value is much reduced 
without this access. 


While the appropriate level of adequacy is hard to determine, in all 
cases, the provision of noise abatement measures is essential to the preserva- 
tion of the value of existing habitable properties which directly abut the 
transit and rail facilities. Without such measures, value will probably de- 
crease to some degree, though in this case, such properties are already of 
diminished value since they currently abut a major rail facility. If perceived 
noise levels remain the same or can be improved, values should not diminish 
significantly . 


5.6.4 Local and Neighborhood Project Impacts - South End, South Cove, 
Back Bay, Fenway and Saint Botolph Neighborhoods 


The proposed alternatives will have both primary and secondary impacts 
on the local community. Primary impacts are those effects immediately related 
to the rail facilities. These include transportation service to local resi- 
dents, relocation of business or homes, changes in traffic and circulation 
patterns (both pedestrian and vehicular), disruption of community facilities, 
and some fiscal effects. Secondary impacts are more wide-spread and less easy 
to predict. They encompass changes such as alterations to development patterns 
and employment over the long term, and concomitant changes in social charac- 
eo neighborhood quality, and fiscal position (Sec. 6.6, Adverse Community 
Impact). 


Between South End, South Cove, Back Bay, Fenway and Saint Botolph neighbor- 
hoods, major physical changes would take place at the two proposed station loca- 
tions - Back Bay and Massachusetts Avenue' The Penn Central tracks are depress- 
ed between the communities, and will remain depressed with the new Orange Line 
tracks. Bridges over the right-of-way will be reconstructed to accomodate the 
new rail facilities at the following street crossings: Berkely Street, Clarendon 
Street, Dartmouth Street, WDst Newton Street and Massachusetts Avenue. 


The Back Bay reconstruction is of major significance to the neighborhoods, 
becuase it would provide a major interconnection between the new rapid-transit 
line, and commuter-rail/Amtrack services. Access to the station for vehicles 
and pedestrians is therefore of prime consideration to the communities. It is 
anticipated that the present street pattern would be slightly altered on the 
bridges to permit improved access to the station. Existing one-way flow of 
traffic on Clarendon Street would not be altered. Station design would need to 
provide for access from both Clarendon and Dartmouth Streets. 


Extensive realignment of tracks and platforms is contemplated for Back 
Bay Station. This means that the construction area will be somewhat wider than 
present trackage. This involves the acquisition and demolition of approximately 
eleven properties adjacent to the existing tracks - seven residential properties 
and four commercial properties. Only five of the seven residential properties 
are occupied for residential purposes, and two of them are completely vacant. 
One of the commercial structures is a one story metal shed used for dead storage 
adjacent to a larger primary structure. No other property takings would be 
required for the project. Relocation of the occupants of these structures would 
be an integral part of the construction program. Construction for the new Back 
Bay Station would take place within the modified right-of-way provided by property 
acquisition and the use of the right-of-way of Buckingham Street, which would be 
replaced over the rails upon completion of the project. 


At Massachusetts Avenue, the project will include a station to serve the 
area Of Symphony Hall, the Christian Science Center, the Boston Arena and the 
heavily used Massachusetts bus corridor. Symphony Station on the Green Line is 
close to the proposed alignment at this location and will be linked with the 
Relocated Orange Line with pedestrian connections at the surface. Bus access 
will be closely linked to both transit facilities, through provision for board- 
ing and alighting on Massachusetts Avenue at both stations. Alignment restric- 
tions probably dictate that the station be end-loading from Massachusetts Avenue. 
A pedestrian underpass on the northbound side of Massachusetts Avenue would be 
provided for direct access to the station. Another pedestrian bridge, over the 
rail facilities, would be provided at Camden Street with stairways to the station 
and the Boston Arena. 


Development sites along this portion of the railroad right-of-way are some- 
what limited due to intensive existing development. It would be possible to pro- 
vide for air-rights construction over the tracks, in conjunction with noise bar- 
riers and decks, should that be desirable. Most of the probably development 
would take place adjacent to the tracks. One parcel at Massachusetts Avenue, 
which is presently vacant, could be developed immediately. However, significant 
' development in the vicinity of Back Bay Station may occur on adjacent lands, 
stimulated by the construction of the proposed intermodal interchange at that 
location. 


The Orange Line will provide a supplement to the service provided to the 
growing Back Bay business district by the Green Line Huntington Avenue trolley. 
The rapid increase of office space in the area in the recent past as well as 
the completion of the John Hancock Building will create further demand for 
transit service in the area. 


i 


No parking facilities are included in the alternative schemes adjacent 
to stations at Back Bay or Massachusetts Avenue. Care should therefore be 
taken to prevent motorists from parking in residential neighborhoods and then 
riding on the new facilities. This could be accomplished through signing of 
parking restrictions and adequate enforcement of existing and new parking 
regulations. Local streets leading to transit stations should also be provided 
with significant restrictions to prevent heavy volumes of traffic from using 
residential thoroughfares. Principal impacts on local streets would occur on 
the streets crossing the proposed right-of-way, and on certain north-south 
arteries leading toward stations, including such streets as Columbus Ave., and 
Tremont Street in the South End, and Huntington Avenue in Back Bay, and the 
Fenway. Revisions in the roadway widths and overall design of both Columbus 
and Tremont Streets have been in planning for some time, and should result in 
partial control of volumes which can safely traverse the South End. Huntington 
Avenue is also the subject of proposed improvements which would have the net 
effect of creating safe vehicular operations in an area which is not heavily 
residential. 


No recognized individual buildings of historic significance, national 
or local, would be directly affected by the proposed alternatives. The South 
End is, however, comprised of a great many older homes, built row-house fashion 
and similar to the character of Beacon Hill and Back Bay residential neighbor- 
hoods. This area, which has been designated a National Historic District since 
May of 1973, has had substantial urban renewal activities to upgrade the housing 
stock and related community facilities. The proposed alternatives that include 
sound attenuation devices, landscaping and adequate urban design measures in all 
new construction should protect the character of the historic areas; the align- 
ment would be depressed below surface grade, landscaping and high quality 
fencing would be provided, and stations are located in areas which are present 
nodes of heavy activity. (Refer to the review of Historic Properties in Appendix 
A.) Additionally, no community facilities would be impacted, only one public 
school is adjacent to the right-of-way. The existing school, which is a temporary 
structure, will be removed when the permanent Carter School is constructed a 
block away from the right-of-way. 


5.6.5 Local and Neighborhood Project Impacts - Roxbury - Mission Hill 


The proposed Relocated Orange Line would run between these communities 
in the area between Ruggles Street and Jackson Square. In this area, community 
impacts can become significant in the context of the two alternatives - the 
Modified Embankment and Depressed Rail Facilities. 


The Modified Embankment alternatives would retain and alter the existing 
embankment for improved transportation service. Retention and modification 
to the embankment would result in significant impacts. First, the existing 
visual barrier would not be removed, but would in fact be enlarged in both 
vertical and horizontal dimensions. The addition of a continuous noise baffle 
along the top of the modified embankment would elevate its perceived height 
some 8 to 1l feet while at the same time reducing the potential noise impacts. 
The widening of the embankment would result in a larger physical separation 
between communities than presently exists. The cross streets passing under the 
embankment would be wider than at present, affording some degree of safety for 
pedestrians crossing the alignment and reaching the rapid transit stations. The 
net effect, however, is of an enlarged structure passing between neighborhoods. 
Secondly, the enlarged embankment would conceivably impact the marketability 
of the vacant land created originally for the expressway. The presence of the 
structure, even with noise reduction measures, may act to depress the utility 
of specific sites along the rail line, which would otherwise be more visible 
and useable for potential development. Thirdly, the reduction of noise through 
the use of noise baffle walls atop the embankment will not reduce the noise 
impact for those high structures which are located close to the embankment. 
While this is also true of the Depressed Rail alternative, there are few 
ameliorative actions that can be taken beyond provision of the wall in the 
Modified Embankment scheme. In the Depressed Rail scheme, by contrast, it 
would be possible to deck over seriously impacted areas, to totally eliminate 
the noise sources from affecting adjacent properties. 


For both the Modified-Embankment and the Depressed-Rail alternatives, sta- 
tion locations in these communities would have improved access to adjacent 
neighborhoods. The station at Ruggles Street would serve the adjacent high- 
density publicly subsidized housing projects, as well as Northeastern University 
and the northern portion of the Campus High School. With the development of 
the cleared lands, the station would serve not only existing adjacent land 
uses, but several high-density uses proposed for adjacent sites. The Ruggles St. 
station, in the future, could become the intersection of the Relocated Orange 
Line, several realigned bus routes and the proposed cross-town circumferential 
services. This station will serve as a new focus for the heavily used bus 
services which now terminate at Dudley Square. 


The station at Roxbury Crossing serves adjacent neighborhoods and the 
Campus High School. Bus shuttle service into the medical insitution area near 
Huntington Avenue could be effected from this location with additonal bus 
services connecting into Brookline and the Arborway and Riverside Green Lines. 
Some of these considerations are also true for the proposed station at Jackson 
Square, which serves not only portions of Roxbury and Mission Hill, but also 
the northern reaches of Jamaica Plain. Adjacent to Jackson Square are several 
large housing complex sites, most notably the Bromley Park and Heath Street 
projects. Bus service would reach the station from the Franklin Park area and 
from portions of Jamaica Plain and Mission Hill. The extension of Martin Luther 
King Boulevard, if implemented, would provide an additional route for bus ser- 
vices from the Washington Park area into Jackson Square Station. 


Construction of new stations at Roxbury Crossing and Jackson Square would 
provide new impetus to development of the cleared lands of the corridor. In 
the Modified Embankment alternatives, however, the available parcels may be 
difficult to market because of the enlarged embankment. In the Depressed 
alternatives sites could be developed in conjunction with the rail stations, 
and perhaps could utilize certain portions of the air rights over the rails, 
if that becomes desirable. The available sites in the depressed-rail plan 
should be somewhat enhanced by the partial raising of grade and disposition of 
spoils which would elevate portions of the sites to grades more suitable 
for aggregation into large parcels for development. The Modified-Depressed 
alternatives require the raising of the grades of streets as they cross the 
rail/transit alignment to produce the required clearance above the tracks. This 
will cause cross streets to hump up, resulting in some visual discontinuity 
as one looks along the street. The Modified-Depressed alternatives also require 
further takings resulting from raising street grades near some buildings. De~ 
velopment opportunities are similar to those of the Depressed alternatives. 
Careful layout and disposition of lands should accommodate the one historic 
structure in the area - the Dudley House at 167 Centre Street. 


Construction of a new arterial street would allow an increase in size 
of the cleared-land parcels to the east of Columbus Avenue. Construction of 
the street over the depressed relocated Orange Line between Roxbury Crossing 
and Jackson Square would allow a further substantial increase in the size of 
the development parcels that are located to the east of Columbus Avenue. 


5.6.6 Local and Neighborhood Project impacts = Jamaica Plain 


Jamaica Plain would have four stations serving it instead of the present 
three. The new stations would be in the Penn Central right-of-way in which 
most of the available developable parcels in the neighborhood are located. 
Improved inter-modal connections at Forest Hills would expand transportation 
options for residents and would make the neighborhood more accessible to the 
region for purposes of recreation, shopping and employment. 


Bus terminal facilities would be improved and a better connection of the 
Green Line to bus and Orange Line at Forest Hills would encourage ridership on 
the rapid/transit lines. Increased ridership at the southern end of the line 
would balance passenger loadings and encourage service improvements which would 
be generally heneficial. 


Removal of the Washington Street elevated would have beneficial effects 
on most of the land uses along the street. Improved environmental conditions 
would be conducive to residential rehabilitation and new development. There 
would be a loss of business for some retail activities located at stations, 
however this would be offset by retail demand created at the new stations. 


Local street congestion will worsen near the new stations while Wash- 
ington Street congestion will be eased at Green Street and Egleston Square. 
Jackson Square and Forest Hills will be substantially changed, greatly im- 
proving them both functionally and visually. On balance, the neighborhoods 
will greatly benefit from environmental and traffic improvements around the 
stations. The plans for Green Street and Boylston Street Station incorporate 
minor traffic improvements in their immediate environs. Traffic densities on 
surrounding streets will increase because of station traffic. On-street all 
day parking by commuters will be a problem near the new stations just as it is 
now at Forest Hills. Increased enforcement, metering and a resident-sticker 
program are recommended to control this. A small commercial lot is planned at 
Green Street to replace the one now operating at the-old Green Street Station. 
The Forest Hills Station is planned to incorporate a commercial parking struc- 
ture accomodating between 500 and 1500 cars, depending on whether or not the 
Orange Line is extended along the Needham branch as far as Route 128. Fora 
further discussion of parking impacts at Forest Hills see Appendix J. Generally 
speaking, the intention is to provide enough parking at Forest Hills Station 
to accommodate the demand for all-day parking, while closing some or all of the 
at-grade parking lots and returning on-street parking to short-term use by re- 
tail customers. 


Alternative 1 - Depressed Rail - No Arterial 


Depression of the rail facilities would have substantial benefits within 
the neighborhoods. The sense of isolation between neighborhoods would be 
greatly reduced. Passage across the corridor would become psychologically and 
actually easier and additional crossings and deckings would be relatively easy 
to construct in the future as conditions change. Landscaping and open-space 
activities would be visible to both sides of the right-of-way, doubling the 
visual benefits and making the areas safer because of the added surveillance. 
Improved noise characteristics and invisibility of trains would benefit adjacent 
land uses and improve neighborhood quality. However, in the Modified-Depressed 
alternatives, because of the higher elevation of the depressed-rail facilities, 
retaining walls and embankment would have to be constructed along certain local 
streets in the Jamaica Plain area. 


The depressed rail facilities would permit a deck enclosure to be built 
over the tracks at Jackson Square and at McBride/Williams Streets - the site 
of the new Southwest II high school. This would further reduce acoustic impacts 
and therefore benefit adjacent land uses. Usable open space would also be in- 
creased at these critical locations. At a future date, some additional decking 
might be introduced elsewhere when changing conditions warrant it. It is con- 
ceivable that changing economics may permit building structures over the rail 
right-of-way in the future. These would most likely occur at or near the tran- 
sit stations to take advantage of the transit access and the concentration of 
commercial and community facilities. 


Redevelopment of vacant land is much more likely if the rail facilities are 
depressed because a depressed facility would improve conditions. This redevelop- 
ment could influence other property owners and lenders to make repairs and im- 
provements. Negative impacts of uncontrolled vacant land would be eliminated. 


Generally improved perceptions of neighborhood quality would favor estab- 
lishment of labor-intensive enterprises, especially in underutilized buildings 
now existing in and near the corridor. 


Depresssion of the rail facilities and associated primary beneficial 
effects would induce further neighborhood improvements over time. Long-run 
progressive neighborhood upgrading could eventually lead to substantial growth 
of property values and property tax revenues. 


Joint development opportunities at stations will provide new and stronger 
retail services for the surrounding neighborhoods. Impact on existing neighbor- 
hood retail should be minimal since many residents currently do much routine 
shopping outside of the Jamaica Plain neighborhood. It is expected that the 
new retail facilities will tend to bring this business back rather than reduce 
existing neighborhood retail business. 


Alternative 2 - Depressed Rail - Arterial Street East 


The arterial will introduce a visual, physical and psychological barrier 
to cross-corridor movements, especially by pedestrians. At the same time it 
will reduce traffic on Washington, Amory Lamartine, Forest Hills, Columbus, 
Call, Chestnut, Centre and South Streets. This will have the effect of re- 
ducing visual, physical and psychological barriers. Traffic signals with 
pedestrian walk lights will be provided at major intersections along the 
arterial. The overall effect on a person traversing the neighborhood east to 
west would be moderate easing of conflicts at three to five north-south streets, 
with a major new conflict introduced by the new arterial. 


Vehicle circulation will be eased within neighborhoods by the general 
reductions of local street traffic. East-west crossings of the arterial will 
have added difficulty and waiting times at traffic lights. Some trips into 
or out of the neighborhoods and within the neighborhoods will be facilitated by 
using part of the arterial. Trips to Orange Line stations will be eased by the 
added option of the arterial. 


The arterial will be relatively unsightly compared to the no arterial 
option. It will carry some bus and truck traffic since it is intended to re- 
move them from other neighborhood streets. The land area available for land- 
scaping will be reduced by the pavement width. 


Traffic on the arterial will generate noise and air pollution which will 
affect adjacent land uses. At the same time traffic reductions on other neigh- 
borhood streets will reduce noise and air pollution in those areas. The 
arterial street traffic noise will affect new development to the extent that 
counter-measures such as double glazing or setbacks may be needed, however, 
development will not be prohibited. 


The improved local access provided by the arterial will help to make new 
development more marketable. Visibility of development parcels will be greatly 
improved. This approach to them will be more direct and easily explained to 
persons not familiar with neighborhood street patterns. The arterial will 
also facilitate movement of service vehicles. Police patrol surveillance of 
Open space and new development parcels will be greater than under the no 
arterial alternative. Police, fire and ambulance access throughout the Jamaica 
Plain area will be made easier, safer and more rapid. Delivery vehicles, oil 
delivery trucks, trash removal trucks, moving vans, etc. all will spend less 
time on residential streets because of the opportunity to enter and leave the 
neighborhood on the arterial. : 


The presence or absence of the arterial should not materially affect the 
problem of all-day parking by commuters. Parking will not be allowed on the 
arterial. The arterial will not alter the propensity to drive vs. ride since 
it is designed as a replacement for existing routes. 


Through traffic reductions on Washington Street combined with the removal 
of the elevated structure should permit its conversion to a very attractive and 
relatively quiet street accommodating neighborhood retail uses. 


The arterial will make truck access to neighborhood businesses somewhat 
easier. This may forestall some employment losses or create some additional 
employment. 


Retention of the embankment plus the added height for bridge clearance 
and noise barriers would make the visual barrier effect even worse than it is 
at present. Neighborhood divisions would continue. Wider openings at under- 
passes and stations would make transverse movements easier and more pleasant. 
This, however, is not as good as open-air bridges over depressed rail. A 
drawback of underpasses with an embankment is that the rumble Oita train over- 
head is quite loud and begins with little or no warning for a pedestrian. The 
problem is not extreme, but adds to the discomfort of neighborhood residents. 


Vehicle crossings can be as numerous as with the depressed scheme, how- 
ever, it is virtually impossible to add a crossing in the future. Pedestrian 
crossings independent of vehicle crossings are undesirable since they are so 
shielded from view that they present unacceptable risks to personal security. 
The only exclusively pedestrian underpass under any alternative would be the 
Minton Street/Lawndale Terrace passageway. .This underpass currently exists 
and it would be retained and lengthened under alternative three. 


The embankments and retaining walls would be cleaned up and landscaped 
under Alternatives 3 and 4. It cannot be guaranteed that they would always 
be meticulously clean and well groomed. By nature these are borderline areas 
between jurisdictions and each party tends to feel that the other is respon- 
sible for any defacement, dumping, lack of care, etc. 


The noise effects of the embankment alternatives would be more severe 
than with the depressed alternatives. Noise walls and roadbed improvements 
would make peak noise somewhat less than at present, but average noise would 
be as bad as at present or worse because of increased frequency of train 
movements. As a result, neighboring vacant land would be unattractive for 
residential redevelopment. Industrial or commercial development might be 
possible at some points, however land-use incompatibility or lack of arterial 
street access might preclude even this. Open space uses could be visually 
attractive, but active use would be unpleasant because of noise and shadowing 
in morning or afternoon. Security would be a problem because open space 
would have less surveillance from nearby residents. 


Generally speaking, the land use benefits along Washington Street would 
be realized under this alternative, however, underutilization and decay would 
remain a problem along the Penn Central alignment. Conditions might even 
deteriorate further depending on other external factors. 


Alternative 4 - Embankment - Arterial Street West 


This would combine the effects of Alternative 3 with many of the effects 
of the arterial described under Alternative 2. Visual and transverse movement 
obstruction would be severe. Vehicular and pedestrian crossings would be add- 
ed between Atherton and Boylston, at Minton Street, and just north of Forest 
Hills. This would mitigate the barrier effect somewhat. 


The placement of the arterial on the west side of the embankment would 
reduce the size of several useful land parcels substantially while creating 
numerous long narrow land parcels on the east side. These would not be very 
useful and would be hard to maintain. The eastern parcels would be invisible 
from the arterial and several would have very poor surveillance from residential 
areas thereby making them unsafe. 


The pedestrian underpass between Minton Street and Lawndale Terrace would 
be superseded by a vehicle and pedestrian underpass at Minton Street. This 
would reduce the currently existing hazard to personal safety. 


Improved vehicular access would not have the same land use benefits 
described under Alternative 2 because the environmental problems of the 
embankment and the reduced parcel sizes would tend to discourage development 
in spite of access benefits. 


On balance, this alternative is likely to continue stagnation of land 
usage and is unlikely to stimulate the neighborhood upgrading and new develop- 
ment possible with Alternatives land 2. 


Alternative 5 -— Modified Depressed - Arterial Street East 


This alternative will have the same neighborhood impacts as the fully 
depressed arterial street east alternative except for the following: 


e The trains will not be as deeply depressed. This will increase noise 
impacts somewhat. Catenary wires will be at or above eye level instead 
of below it, and trains will be visible. Air rights construction and 
future added crossings will be much more difficult to accomplish. 


@ The cross streets will have to be raised to clear the rail/transit 
alignment. This will cause the cross streets to hump up, resulting 
in some visual discontinuity as one looks along the street. 


e The arterial street will have to be raised to meet the cross streets. 
This will create a visual barrier along the right-of-way. Much of the 
open space strip along the arterial will have to slope down to the 
existing grade. 


e Several additional full or partial takings will be needed in order 
to accomodate the new street profiles. In addition, a number of 
properties will have to be physically altered to meet the new street 
profiles, even though they will not have to be taken. 


Alternative 6 - Modified-Depressed - No Arterial Street 


This alternative will be similar to alternative 5 except for the absence 
of the arterial street. This will permit excess land percels to be graded 
more nearly level with surrounding land except near cross street. The visual 
barrier effect will be less than that with alternative 5, however the raised 
cross streets will still present visual obstructions. 


Land takings and property alterations will be nearly the same as for 
alternative 5 since most of these are required for the cross streets. 


9.6.7 Local and Neighborhood Project Impacts - Land Acquisitions 


In addition to land originally acquired and cleared for I-95 South in the 
Southwest Corridor, additional parcels, depending on the alternative, are re- 
quired for proposed construction in this project (see Figure V-38). However, 
not all the land originally acquired and cleared would be needed for the con- 
struction. The proposed land use for the residual parcels already acquired or 
to be acquired is covered in Section 7.4. 


As shown in Fig. V-38, the Modified-Depressed Alternative, FH-5 (combining 
with Alternative SC-1) would have the most acquisitions. They include 13 full 
commercial takings and 17 residential takings which would have to be relocated 
(partial takings listed need not be relocated). 


Of the 13 full commercial takings, three are in used-car sales, auto parts 
Or wrecking (junk yard) businesses. The American Legion Post #76 located on 
Arborway and the Garmet Lounge on Columbus Avenue in Back Bay would involve 
transfer of liquor licenses. 


The three full residential takings in the Back Bay area consist of a 
multi-family apartment building and two row-houses. The latter would involve 
demolition of sections of adjoining row-houses. The end walls exposed after 
demolition would be strengthened and the residual area properly landscaped. 


On the other hand, the combination of SC-2 and FH-3 would have the least 
amount of takings - three full commercials and one full residential. 
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Seay Visual Impacts 


In its present configuration, the Penn Central Rail Corridor constitutes 
a sizeable barrier to community continuity. Passing through the South End and 
St. Botolph areas, the Rail Corridor is slightly below grade; through Lower 
Roxbury, the tracks begin their rise to the 20 ft. high embanked elevation at 
which they pass through Roxbury and Jamaica Plain. 


The existing Rail Corridor constrains access between a series of 
residential communities along its length by severly limiting passage between 
them. Various pedestrian tunnels (in Roxbury and Jamaica Plain) and bridges 
(in the South End and St. Botolph areas) provide access between divided neighbor- 
hoods, but in the context of urban life, these often represent dangerous situa- 
tions that invite crime. In the segments where the tracks are raised on an 
embankment, communities are further denied visual access from one side to the 
other. This situation further encourages crime and contributes to the decline 
of residential neighborhoods by creating unobserved and unusable areas. 





In the modified embankment option, the existing track bed would be raised 
several feet and the entire embankment widened. The additional width, as well 
as the increased vertical dimension (due to sound attenuation devices and over- 
head power supply systems) will extend the existing shadow pattern over land 
adjacent to the embankment, detracting somewhat from the desirability of these 
parcels as potential development sites. In a depressed option, shadows ob- 
viously would not be an issue and in fact the removal of the embankment brings 
sunlight to numerous parcels which for years have been negatively impacted by 
the shadow of the current embankment. 


The character of the residential neighborhoods which abut the existing 
embankment varies from occasional high density housing (Bromley Heath, Mission 
Hill) to single and multi-family residences, the predominant housing type. The 
present rail corridor and embankment is an unavoidable intrusion to the intimate 
scale and desirable character of these residential districts, 


In the depressed options, the great bulk which the embankment represents 
is not a factor; still the discontinuity that a large open depression presents 
must be addressed in design of the facility. 


Removal of the barrier effect of the embankment would join neighborhoods 
which have essentially the same ethnic and economic characteristics across the 
tracks. The two portions of Roxbury would join each other; likewise the two 
portions of Jamaica Plain would be connected. This impact is seen as entirely 
beneficial. . 


In Roxbury, the isolation of the Mission Hill and Bromley Heath Housing 
would be largely eliminated. Its residents would have access to the facilities 
to be located in the Southwest Corridor and particularly would be in close 
ee eerie to the open space facilities provided adjacent to the transportation 
elements. 


Views of Roxbury Highlands from Mission Hill and vice versa would be 
possible. Access to the underutilized Connolly Playground, for example, would 
be opened to Bromley Heath residents who have inadequate open space — they 
would also be provided with open space at an expanded Albert Street playground 
over the depressed rail alternatives. 





In Jamaica Plain connectives between schools and playgrounds would be 
afforded residents now cut off from them. This is particularly vital for those 
who live in the smaller portion of Jamaica Plain between the railroad and 
Washington Street. The small size of this neighborhood has tradtionally handi- 
capped it without adequate facilities and city services. 
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—-~6.0 UNAVOIDABLE ADVERSE IMPACTS OF PROJECT ALTERNATIVES AND MEASURES 
O REDUCE THEIR IMPACT 


6.1 Adverse Transportation Impacts. 


Transporation impacts which may be adverse can be categorized into two 
elements: those dealing with surface-street traffic and local circulation, for 
the life of the project and those dealing with traffic-flow patterns which are 
temporarily altered during the construction process. The following sections 
provide a detailed explanation of these two impact categories. 


Sew. §6hTraffic and Local ‘Circulation 


The potential adverse transporation impacts of the project would primarily 
affect traffic and circulation in the vicinity of the stations. However, most of 
the stations serve only local traffic or bus-feeder lines. The exception would 
be Forest Hills, which is located at a major intersection of arterial streets 
serving the Southwest areas of Hyde Park, Roslindale and West Roxbury. The 
location of the station at Forest Hills would draw additional bus and auto 
‘traffic on Washington Street, Hyde Park Avenue, and Morton Street. It is 
anticipated that this traffic would be accommodated on a series of street 
improvements made possible by the removal of the elevated transit lines, and 
through proposed parking facilities. 


Though auto dropoff would be provided at several of the stations, it 
is anticipated that this would not cause serious congestion on local streets. 
This is particularly true of the station locations at Green Street and Boylston 
Street in Jamaica Plain. Auto dropoff facilities at the other stations would 
be combined with the provisions for bus boarding and unloading adjacent to the 
Stations. In large-volume stations, such as Forest Hills, the auto-dropoff 
and bus-loading areas may need to be separated because of anticipated higher 
volumes of traffic. 


On-street parking would also be a problem under all of the station 
alternatives, as some people would try to park in the vicinity of the 
Stations either to avoid paying the fees at parking lots, or as an alternative 
as parking areas became full. This increased on-street parking would make the 
streets less pleasant, hamper traffic flow, and make parking more difficult for 
local residents. To keep regional transit users from parking on local streets, 
_the communities will need to work with city agencies to enact restrictions and 
provide enforcement limiting on-street parking to residents only. 


Walk-in patronage at the stations would cause more pedestrian traffic in 
the local areas and more crossing of local streets. While this walk-in patronage 
would generally reinforce the commercial space in stations nearby, it is 
recommended that pedestrian-operated crossing signals be installed as part of © 
the pedestrian access facilities, and that access to the rapid transit be provided 
from both sides of the street where possible. Pedestrian circulation can be a 
Major improvement over the present conflicts at stations on the elevated, such 
as Northampton, Dudley and Forest Hills. 


Beees LTratric’ Flow 


A detailed discussion of traffic flow as it relates to the various alter- 
natives including changes in traffic volume as related to the different alterna- 


tives is presented in Section 5.1.6 Arterial Street Impacts. 


Grad Adverse Construction Impacts 
6.2.1. Movements of Materials and Equipment 


To the extent possible, material and equipment would be moved by rail in 
order to reduce the impacts associated with street movements. Obviously once the 
rail system between Forest Hills and Back Bay is removed, such rail movement will 
be impossible. However some material may be ordered early, delivered by rail 
during demolition-excavation and stockpiled at key points along the route, Other 
material and equipment would be trucked in on existing arterial streets. 


Contracts 2 and 3 of the Depressed alternative are structured so that each 
includes the excavation and disposal of approximately 1,500,000 cubic yards. The 
use of trucks to haul this quantity of material through the Corridor neighborhoods 
would likely be unacceptable to the community. Railroad hauling appears to be 
a viable alternative. With the Modified depressed scheme the amount of material to 
disposed of off site is reduced to a total of 500,000 cubic yards. The method of 
removal would be similar to that described below. 


The material from Contract 3 could be hauled to the south over the Shore 
Line with the capability to divert over numerous branches. The material from 
Contract 2 could be loaded out to the north with unit trains switching onto the 
Boston and Albany tracks at Back Bay, by way of a temporary cross-over. This 
train could then be taken out to Beacon Park yard, across the Charles River via 
the Grand Junction into the Boston and Maine system for haul to a northerly dis- 
posal area. Debris from demolished bridges, walls, etc. could be moved in the 


same way. 


: fae | 
Utilizing unit trains of gondola cars and charging hoppers, this system 
would provide the capability to load-out and haul excavated material to the north, 
west or south. The contracts are so divided that each contractor may operate 
freely without interference from the other. 


A large quanitity of construction material, such as sheet piling, drainage, 
culverts, track ballast, ties, could be delivered to the job site by rail. Heavy 
earth-moving equipment and cranes could also arrive by railroad. 


6.2.2. Spoil Disposal 
6.2.2.1 Statutes and Regulations 


; There are certain state statutes and local regulatjon procedures 
which will apply to the process of disposing of the spoil. These may be 
briefly described as follows: 


a. Should any person, whether a public agency of the Commonwealth 
or of a city or town, as well as private parties, such as contractors, seek 
to dispose of the material in a way that will affect areas covered by 
the Commonwealth's General Laws, Chapter 131, Section 40 (a landmark 
statute in the United States and known popularly as the "Hatch Act"), a 
very stringent set of reviews and controls will apply. Under these 
provisions any person who removes, fills, dredges or otherwise alters 
any "bank, fresh water, wetland, coastal wetland, beach, dune, flat, . 
marsh, meadow or swamp bordering on the ocean or on any estuary, creek, 
river, stream, pond or lake, or any land under said waters or any land 
subject to tidal action, coastal storm flowage or flooding" must file a 
notice of intent to take such action with the appropriate local 
conservation commission, must present his proposal in a public hearing 
before the commission, and must follow an order of restrictions that may 
be applied by the local commission or on appeal by the State Department 
of Environmental Quality Engineering (the successor agency to the Depart- 
ment of Natural Resources under the reorganization of agencies within the 
Executive Office of Environmental Affairs). These provisions are key in 
protecting environmentally sensitive areas throughout the Commonwealth, 
including but not limited to lands bordering on public water supplies. 


lupxcavated material (dirt, rock, debris) which must be disposed of away from the 
job site" 
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The MBTA has indicated to the Department of Environmental 
Quality Engineering that it will require its contractors to dispose of 
Spoil only at sites approved in ordinance by D.E.Q.E. 


Di. The disposition at the dump site of certain of the spoil 
material will be covered by regulation of the local board of health 
pursuant to General Laws, Chapter 111, Section 150A. ‘Under that law, any 
person, public or private, including municipalities, must obtain a 
board of health permit to locate, establish and operate a "refuse" disposal 
facility, and must operate such facilities in accordance with health 
regulations. For the purpose of these regulations, "refuse" is defined 
as "all solid or liquid-waste materials, including garbage and rubbish, 
but not including sewage." Further, regulations issued by the Department 
of Public Health under this statute with respect to sanitary land fills 
define "solid waste" as any "unwanted or discarded solid material." In 
short, all of the spoil material that is unwanted or discarded as non- 
reusable material is covered as "refuse" under this statute. This 
would include the clay and fill materials that are not transported to 
Sites for re-ues, as well as the silt that is not to be re-used. 


Moreover, in cases where disposal at a sanitary landfill is 
contemplated, there are strict regulations concerning the establishment 
and use of those sites. In addition, to provisions for site selection and 
preparation, the regulations provide operating requirements including 
cover materials that will not attract rodents, flies, or other pests, 
which will not erode, and which will provide a seal and cover sufficient 
to support vegetation. The regulations also require fire protection and 
prevention procedures and adequate access controls. A key element of 
the regulation is the requirement that the operator of the landfill site 
provide a layer of at least six inches of compacted cover at the end of 
each day's operations. 


Finally, the Department of Environmental Quality Engineering 
is required under Section 150A to approve the proposed uses as well as 
the plans and designs for refuse disposal facilities. It has always 
been the policy of the Department to require that refuse-disposal 
sites, including sites for the disposal of materials such as the 
embankment spoils, meet the requirements for sanitary landfill. 


ol The disposition of all of the spoil material, whether treated 
as "refuse" under the above regulatory system, or as material for 
re-sale or other re-use, is covered by local zoning codes promulgated 
under authority of General Laws, Chapter 40A. Under this statute, cities 
and towns may regulate the location and establishment of a public or 
private dump. This power and the validity of zoning ordinances prohibiting 
the use of land for public or private dump sites without the approval of 
certain city or town authroities (e.g., board of alderman, building 
commissioner, board of appeals, as well as the board of health) have been 
upheld in the Commonwealth. 


d. In cases where a person collects and transports "offensive" 
substances, he must obtain a permit from local boards of health pursuant 
to General Laws, Chapter 111, Section 31A and 31B or, incases where he 
transports but does not collect such substances, he must follow health 
regulations issued for that purpose. In light of the intent of this 
statute, which is to protect the public health, and in light of the 
Mandate of the Massachusetts Environmental Policy Act, General Laws, 
Chapter 30, Section 61, that "unless a clear contrary intent is manifested, 
all statutes shall be interpreted and administered so as to minimize and 
prevent damage to the environment," it is likely that the term "offensive 
substances" in Section 31A would be interpreted broadly. If spoil material 
removed from the project falls within the limits of "offensive substances," 
the contractor carrying such substances would be obligated to follow 
regulations issued under Sections 31A and 31B. In any event, the MBTA 
could provide in its contract specifications that the transport and 
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disposition of such substances as part of the project spoils should 
follow such regulations as may apply under this statute. 


er It is not anticipated that any of the spoils materials 
will involve polluted or hazardous substances, However, should any of 
the removed materials be found to be "hazardous" substances or wastes 
within the meaning of General Laws, Chapter 21, Sections 57 and 58, 
their removal and disposition will be controlled under a highly 
stringent set of regulations issued by the Hazardous Waste Disposal 
Board (within the Department of Environmental Quality Engineering, 
Executive Office of Environmental Affairs), 


The regulations define the substances that are covered, 
specify the means of disposal, including a process for the careful 
selection of disposal sites, and set license and inspection fees. The 
key provisions are those which, following the statutory standard, define 
hazardous wastes as "Substances which because of their chemical, 
radioactive, flammable, explosive or other characteristics, constitute 
or may reasonably be expected to constitute a danger to the public health, 
safety or welfare or to the environment." Special restrictions in the. 
regulations apply to the disposal of hazardous substances in any waters 
of the Commonwealth. Moreover, the regulations provide that the Division 
of Water Pollution Control must issue a license to any person handling 
or disposing of hazardous wastes, and must also approve the land site 
at which certain of the wastes are to be disposed. Disposal sites must 
at a minimum meet the requirements of the Sanitary Landfill regulations, 
which are discussed above. 


fr In regard to the enabling act for the MBTA, General Laws, 

Chapter 161A, Section 3(i), the Authority may in fact be exempt from the 
local health or zoning regulations or by-laws described in paragraphs b. 
and c. above. The relevant statutory language provides that "except as 
otherwise provided in this chapter, the directors of the authority shall 
determine the character and extent of the services and facilities to be 
furnished, and in these respects their authority shall be exclusive and 
shall not be subject to the approval, control or direction of any state, 
municipal or other department, board or commission." 


However, assuming that this exemption applies to the Authority 
the exemption is not interpreted to run to the Authority's private 
contractors. In recognition of this, contracts between the MBTA and 
their construction contractors require that the contractor obtain all 
necessary local licenses and permits and that they otherwise comply with 
local by-laws. 


The Authority does not interpret Section 3(i) of its statute 
as exempting it from provisions of state law authorizing regulation by 
the state in the interest of protecting the public health or the environ- 
ment e.g., the "Hatch Act" or the Massachusetts Environmental Policy Act, 
General Laws, Chapter 30, Sections 61 and 62. 


6.20 20 2 SPO Disposal 


The earthmoving schedule as described in Section 5 allows that 
spoil could be hauled off the job site by rail to both the north and 
south. The MBTA has committed itself to disposal at sites approved by 
the Department of Environmental Quality Engineering. This method of con- 
troling disposal would insure the environmental protection of any area 
in which such disposal were contemplated. 


Ga23 Interruption of Utilities 
Utility relocations would be so designed and their construction 


so scheduled that it will be possible to maintain services during construction, 
For example, the Stony Brook Conduit crossings would be relocated away from their 
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existing crossing locations. This would permit the existing conduit to func- 
tion during relocation work. Other major utilities would be hung on adequate 
supports until placed in their final location. 


Careful planning and construction staging would reduce the possibilities of 
utility interruptions. However, there may be occasions where some short-term 
interruption of utility services cannot be avoided. 


6.2.4 Traffic Flow 


Local traffic disruption is likely to occur during the construction of any 
of the alternatives. This is unavoidable with projects of the size suggested in 
the Southwest Corridor. Disruptions that are most likely to occur are associated 
with utility relocation, bridge structures, and reconstruction of existing streets. 
A detailed description of traffic flow during construction for each alternative is 
presently in Section 5.2.5.4 Traffic Flows. Either temporary by-pass roadways 
would be used where local conditions would permit or appropriate detours would be 
established to guide motorists to adjacent bridges. 


Utility-relocation work is generally localized in the area of major struc- 
tures. To minimize the disruptive effect of such work, efforts would be made to 
coordinate the various utility companies at the time final construction plans 
became available. The contractors doing the relocation work would be expected to 
schedule their work to assure that all necessary materials were on hand prior to 
making street openings. Where necessary, utility frenches would be covered with 
street plates, particularly during morning and afternoon peak hours, to minimize 
the disruptive traffic impact. 


6.2.5 Pedestrian Movements 


The construction impacts on pedestrian movements are discussed in Section 
5.2.5.5 Pedestrian Movements for each of the alternatives. These adverse impacts 
would be of minimal nature because temporary pedestrian crossings would be used 
where possible and the construction-time interval would be made as short as 
possible. 


6.2.6 Noise During Construction 


The noise emitted by construction operations is regulated by a number of 
Federal, state and local laws. The Federal Highway Administration requires 
that construction noise be considered in the Environmental Assessment stage of 
the project. Federal Highway Program Manual 773 requires the following: 


1. Identify land uses or activities which may be affected by noise from 
construction of the highway. The identification is to be performed 
during the project development studies. 


2. Determine the special provisions which are needed in the contract 
documents to minimize or eliminate adverse construction noise impacts 
to the community. This determination shall include a weighting of the 
benefits achieved and the overall adverse social, economic and environ- 
mental effects and costs of the special provisions. 


3. Incorporate the needed special provisions in the contract documents. 


The Environmental Protection Agency has recently promulgated regulations 
requiring that new trucks and air compressors comply with certain noise limits. 


The Urban Mass Transit Administration has no construction noise regulations. 
regarding the construction of a rapid-transit system, but usually relys upon the 
regulations of other agencies to limit construction noise. 
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Noise levels at the construction site will also be limited in terms of a 
workers exposure to noise. These limits are set by Occupational Safety and 
Health Administration and presently require that a workers 8 hour dosage of noise 
not exceed an L eq of 90 dBA. 

The Massachusetts Department of Public Health mentions construction and 
demolition noise in regulation 10. 


As a policy matter, the Department of Public Health suggests that all 
equipment be well muffled and that construction be limited to daytime hours. 


The Boston Air Pollution Control Commission has specific regulations 
concerning construction noise. Noise regulations 4 and 6 limit construction noise 
levels for various land uses and set a limit of 85 dBA at 80‘ for all construction 
equipment except pile drivers. 


6.2.7 Air Quality Controls During Construction 


State air pollution-control regulations provide a basis for requiring 
emission controls of fugitive dust from construction activities. The applicable 
regulations are listed below: 


Regulation 1: No person owning, leasing, or controlling the operation of 
any air contamination source shall willfully, negligently, or through failure to 
provide necessary equipment or to take necessary precautions, permit any emission 
from said air contamination source or sources of such quantities of air contami- 
nants which will cause, by themselves or in conjunction with other air contami- 
Nantcs, a condition Of alr pollution. 


Regulation 9.3: No person shall cause, suffer, allow, or permit a building, 
road, driveway, Or open area to be constructed, used, repaired, or demolished 
without applying such reasonable measures as may be necessary to prevent particu- 
late matter from becoming airborne that may cause or contribute to a condition 
of talrepollLucion. 


The adverse effects of construction activities on air quality will be 
minimized using all reasonable controls. Excavated material where possible would 
be hauled out principally by rail, not truck, using covered gondola cars for all 
material capable of releasing fugitive dust emissions. In addition, appropriate 
chemicals will be used to cover dust-producing operations during construction. 


The air quality impacts associated with heavy-duty construction equipment 
used in excavation and landfill activities can be indicated best by examining the 
average emissions of a diesel-powered wheeled bulldozer used in construction. 
Emission factors for this type of equipment have been developed by EPA* and are 
given in terms of grams of pollutant per hour of operation. These emission 
factors are compared in Fig. VI-1l with corresponding factors for an average motor 
vehicle in the Southwest Corridor (in 1975) traveling at 20 mph. The results 
indicate that one bulldozer emits less carbon monoxide and hydrocarbons, but more 
nitrogen oxides, sulfur oxides, and particulates than one motor vehicle. Tables 
also presents a ratio of the emission factors giving the equivalent number of 
motor vehicles for the emissions of each pollutant from one bulldozer. These 
results indicate that even if a large number of heavy-duty construction machines 
are operated simultaneously in the Southwest Corridor, their total emissions 
would be insignificant compared to that generated by the large volume of motor 
vehicles that travel in the Southwest Corridor daily. 


*Compilation of Air Pollutant Emission Factors, U.S. Environmental Protection 
Agency, Publication No. AP-42, Second Edition, (including Supplements 1-5). 


Research Triangle Park, North Carolina, 1975. 


Figure VI - l 
COMPARISON OF AVERAGE EMISSION FACTORS FOR 
BULLDOZERS AND MOTOR VEHICLES IN 


THE SOUTHWEST CORRIDOR (grams/hour) 
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6.2.8 Commercial Disruption, Amelioration 


The retail area on Hyde Park Avenue at Forest Hills should have short-term 
parking areas for customers and construction-worker parking would be provided 
elsewhere. Traffic flow should be maintained on Hyde Park Avenue. The temporary 
Orange Line station would be constructed to maintain as much retail patronage as 
possible. 


Traffic flow on Washington Street should be maintained if at all possible. 
Similarly, Arborway trolley service should be maintained and should terminate as 
close to the Orange Line station as possible. 


Street access should be maintained in the Boylston Street and Green Street 
areas. Airborne noise and dust can be controlled somewhat, however, some of it 
is unavoidable. Scheduling of certain work in late fall through early spring may 
help mitigate some impacts which would be most objectionable when windows are 
open. 


If the arterial street is to be built, sections could be in operation before 
certain planned street closings occur. This would help to maintain access 
and minimize loss of patronage. Access for fire and emergency vehicles is also 
a consideration here. 


Removal of the Washington Street elevated should be accomplished expedi- 
tiously. Vehicular access to all properties should be maintained even if on a 
restricted basis. Certain truck-dependent activities such as warehousing, food 
and liquor stores should be contacted and given maps of recommended access routes 
which they, in turn, would give out to truckers. This would help control extra 
truck traffic on neighborhood streets. Between Forest Hills Station and McBride 
Street, there would be no good alternate to Washington Street during the removal 
of the elevated structure. If the arterial is not built, a temporary road between 
Forest Hills and Call Street on the west side of the tracks may be considered. 


3: see Section 


6.2.9 Rail Service Loss and Replacement During Construction 
6.2.9.1 South Station/Back Bay Shuttle 


The Construction of the proposed project represents a major under- 
taking. Regardless of alternative, the construction along the Shore 
Line (mainline of the Penn Central Railroad) would involve major project 
elements adjacent to, over and below the existing right of way. 


This massive transportation improvement project could be carried 
out while railroad services were maintained for the current commuter 
riders. It is estimated that maintaining the commuter rail service during 
construction would cost an additional $69.7 million dollars (including 
30% engineering and contingincies) and an estimated 15 months of addition- 
al time. 


In addition to the construction time and cost implications, patron 
inconvenience and delay would be necessitated by slower train operations 
due to construction operations and the close proximity of construction 
equipment. Under these conditions, an estimated 5650 rail riders would 
be inconvenienced over a 5 to 6 year period. 


It is therefore proposed that service be temporarily replaced 
on other mass transportation rights of way and modes during the 4 year 
construction period. 


Service from Stoughton, Providence and Franklin would be diverted 
at Readville to the Midland Division travelling then directly to South 
Station. ; 


In addition, a shuttle between South Station and Back Bay would be 
provided as described in section 6.2.9.1 Needham Branch to South Station 
passengers would be offered substitute express bus service in new coaches. 
These measures would permit the estimate 3000 riders whose destination is 
South Station, a direct ride in the same or shorter travel time, 


Needham Branch riders bound for Back Bay from Needham, West Rox=- 
bury, and Roslindale would be offered express bus in new coaches to 
Copley Square. Estimated travel times for the bus routings are defined 
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Riders from West Roxbury and Roslindale bound for the downtown 
Shopping and Financial Districts could ride the existing bus and rapid 
transit system to downtown, or charter bus subscription service might be 
offered (see Section 6,2.9.5). 


Riders utilizing Mt. Hope (about 5 to 10 patrons) and Hyde Park/ 
Cleary Square (about 90 to 115 patrons) stations would not be served 
during the construction period (see Section 6.2.9.4). 


The projected ridership on each commuter branch as well as proposed 


substitute service during construction is presented below. 


PROJECTED RIDERSHIP FOR SUBSTITUTE TRANSPORTATION 
SERVICE DURING SHORE LINE RECONSTRUCTION 


Stoughton 1 


Service Providence West Roxbury 3 
Origin Franklin Needham 2 Roslindale 
Destination 
Back Bay 1820 1100 320 350 
South Station 3880 3000 480 400 
Total Riders 5650 4100 1500 
l: see Section 6.2. and 6.2.9.4 


Geo 
see Section 6.2.9.2 
Gre Ore. 


6.2.9.2 South Station/Back Bay Shuttle 


If rail service were to be diverted to the Midland Division during 
construction, alternative methods of transportation would be provided for 
commuter railroad riders bound for Back Bay Station. Approximately 1100 
riders bound for Back Bay use the Stoughton, Providence and Franklin Branch 
which services all stations in the towns of Stoughton, Canton, Attleboro, Mans- 
field, Foxboro, Sharon, Norwood, Readville, Walpole, and Norfolk. 


Patrons arriving at South Station via the Midland Division would be 
shuttled to Back Bay. Riders bound for South Station would suffer no delay 
over current service during diversion to the Midland Division. Provisions 
for riders on the Needham Branch are discussed in Section 6.2.9.2. 


Three alternatives are described below and are discussed in depth in 
the Appendix D. 


A. Shuttle Train Service Riders leaving Franklin, Stoughton and 
Providence commuter trains would walk across a platform, board a waiting 
Budd-car shuttle and alight at a temporary rail stop in the Back Bay area 
near the existing station. The shuttle would return to South Station with 
persons wishing to use the rail services at South Station. 


Rail shuttles would meet every Franklin, Stoughton, and Providence 
train arriving in the AM peak period. Riders wishing to go to Back Bay 
would not have to wait very long for a shuttle. The rail shuttles could be 
scheduled to leave for Back Bay as soon as riders transferred from their 
train to the shuttle. There are two exceptions to this statement and they 
occur during the AM peak period. Two of the shuttles respectively meet two 
arriving trains. Riders wishing to go to Back Bay from the first train must 
wait five minutes for the shuttle's departure in each instance. 


During the PM peak period, shuttle trains are scheduled to meet all 
but two of the Franklin, Stoughton, and Providence trains leaving South 
Station. In these two instances, riders using the shuttle service must 
wait at South Station six minutes for one train and ten minutes for another 
train. During the mid-day period, the majority of the arriving and 
departing commuter trains would be met by rail shuttles. 


Trains scheduled before 7 AM or after 7 PM would not be met by rail 
shuttles in this alternative. Weekend trains would not be met. Demand for 
shuttle service at these times does not seem to justify the cost of provid- 
ing shuttle service by rail. It is estimated that 1100 commuter rail 


patrons would be inconvenienced by ten minutes (in each direction) by the 
project if they used the service. 


AMTRAK trains would not be served by rail shuttles in this alterna- 
tive. Back Bay is a final destination for a small share of inter-regional 
and interstate rail users. The 250 users arriving by AMTRAK from the 
southwest could make transit connections to Back Bay via taxi or Red and 
Green Line transit. 


The inconvenience would last for most of the four- to five-year 
duration of the Orange Line relocation. 


Commuter rail and AMTRAK service via the Boston and Albany Railroad 
to Back Bay and South Station would be maintained during construction with 
minor delays (if any) at Back Bay during construction for the current four 
trains in each direction per day. 


B. Bus Service Via the Massachusetts Turnpike 


Bus service could be offered if a ramp were constructed to allow 
westbound buses on the Turnpike to return eastbound to South Station. The 
ramp would be located near Exeter Street and Huntington Avenue. The grade 
of the ramp would be undesirable because of constraints. 


C. Bus Service via Local Streets 


Alternative C differs from Alternative B in two respects. First, 
to serve Back Bay and South Station, buses operated in Alternative C use 
local streets instead of the Massachusetts’ Turnpike. Second, the service 
in Alternative C can include stops at locations along the bus route in 
addition to serving the immediate vicinity of Back Bay Station. No inter- 
mediate locations can be served in Alternative B. 


Buses leaving South Station in Alternative C proceed to Back Bay 
via Atlantic Avenue, Kneeland, Stuart, Eliot, and Providence Streets, St. 
James Avenue, Clarendon, Buckingham, and Dartmouth Streets. The buses will 
return to South Station via Dartmouth, Stuart, and Kneeland Streets and 
Atlantic Avenue. (See Appendix D for details of schedule) 


Travel Times 
Fig. VI-2 compares the travel times associated with the three 
alternatives. Travel times associated with Alternatives A and B are the 
same. From the standpoint of travel time between South Station and Back 
Bay both alternatives are favorable to Alternative C. 
(Fig. VI - 2) 


TRAVEL TIMES SOUTH STATION/BACK BAY 


To Back Bay To South Station 
From South Station From Back Bay 
Alternative A* (Proposed 6 minutes 6 minutes 
; Alternative) 
Alternative B 6 minutes 6 minutes 
Alternative C 16 minutes 16 minutes 


Reliability and Convenience 


Fig. VI-3 presents a ranking of alternatives s ‘ 
, apes everal st 
of reliability and convenience. mse oh 


(Fig. VI-3) 


RANKING OF SHUTTLE ALTERNATIVES FROM CONVENIENCE 
AND RELIABILITY STANDPOINTS 





Alternatives 
At 38) oe 
Schedule Adherence et 2 3 
Walk time between trains and shuttle vf 2 2 
Waiting time between trains and shuttle 2 if 1 
Convenience of Back Bay locations served 3 2 if 


* Alternative "A" (Railroad Shuttle) is the proposed service during 
construction. 


on) 
| 
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uu highest ranking (most favorable of the alternatives) 


3 lowest ranking (least favorable of the alternatives) 


An alternative with a lower numerical ranking in a category is superior 
to an alternative with a higher ranking. In some instances, two alter- 
natives have the same rank in a particular category. This means that 
neither alternative is superior to the other from this particular 
standpoint. 


The first category is arrival on schedule, Alternative A operates 
on a rail right-of-way between the two stations which now contains six 
tracks. This Alternative provides for a maximum of two shuttle trains 
operating simultaneously. This is easily accomplished since most of the 
commuter rail service will be rerouted from the right-of-way. The travel 
times in Alternative A will not vary significantly. Of the services 
offered in the alternatives, rail service will have the best record for 
on-schedule arrivals. Bus service offered in Alternative C involves 
operation of buses entirely on local streets. Traffic congestion, 
construction, and parking violations are likely to contribute wide 
variations in travel time between South Station and Back Bay under 
Alternative C. Of the services offered, bus service in Alternative C 
will have the poorest record for on schedule arrivals. 


The second category is length of walk at South Station necessary 
to transfer between the commuter trains and shuttle vehicles. Rail 
shuttle service is ranked superior to services involving buses. Riders 
of rerouted commuter trains could often transfer across a platform to 
reach shuttle trains. These riders must walk further to reach the buses. 


The third category is the length of waiting time necessary to 
transfer between vehicles at South Station, During the peak hour, 
several shuttle buses meet each train. Only one shuttle train meets 
each train. Buses have a greater potential than trains for leaving 
and departing quickly. Alternatives involving buses are ranked as 
superior to rail-shuttle service. 


The final category is the convenience of location on pick-up and 
drop-off points within Back Bay. Bus service on local streets has the 
potential for serving several locations along the route without affecting 
service. These locations served by Alternative C are closest to major 
employment sites, commercial sites and transfer points of all Back Bay 
locations served by the Alternative. The Back Bay location served in 
Alternative B is more convenient than the location served in Alternative A 


for most riders, but this is the case today at the existing Back Bay Station. 


The location served in Alternative B is closer than Back Bay Station to 
employment, shopping, and MBTA transfer sites. 


The comparison of Alternatives in Fig. VI-3 does not show any of 
the Alternatives as equal to or more favorable than the others in all four 
categories listed. Some of the categories are more important to riders or 
operators, who must schedule vehicles and assign drivers shifts. It is 
also of importance to riders who must meet trains that are scheduled to 
leave South Station or who must arrive at work at a fixed time. Alterna- 
tive C, while it has potential for serving the most convenient locations in 
Back Bay, offers the service that has the widest variations in travel times. 


Costs 


The total of the operating and capital expenses of the alternatives 
are given in Fig. VI-4. 


(eae Keys Gah eZ) 
TOTAL COST IN 1975 DOLLARS 
FOR SOUTH STATION TO BACK BAY 
SHUTTLE ALTERNATIVES 


Ab Te REN, Aw Tele Ves 


ay ou co 
Operating Expensest $921,000 © $681,000 $852,000 
Capital Expenses | 
Construction 190,000 1,850,000 - 
Rolling Stock BonU00 409,000 580,000 
TOTAL EXPENSES $1,144,000 $2,940,000 $1,432,000 


L 
Assumes a 4 percent discount rate. Operating expenses are the total 


expenses for providing service over a four year period (the expected 
duration of the construction phase of Orange Line Relocation) 


Oy 6 Pin has! Express Bus Service Needham to Boston 


Express Service between Birds Hill, Needham Center, and Needham 
Heights and Boston. ; 
If Needham Branch rail service were discontinued during construction, 
the approximately 800 - 900 commuter rail riders using stations in Boston 
could either use the frequent, existing feeder bus service to the existing 
Orange Line during construction or alternative service as described in 
section 6.2.9.3. No direct alternative public transportation service 
currently exists for the approximately 800 - 900 commuter rail riders 
using Needham stations. The express bus-service option was developed as 
an alternative service since it was comparable to commuter-rail service to 
Needham and could be used as a substitute service during the construction 
phase of the relocated Orange Line. 


The bus service option offers express bus service via the Massachu- 
setts Turnpike between Needham and Boston. All bus service in this package 
would operate in one direction only on a loop serving one stop each at 
Needham Heights, Needham Center, and Birds Hill station vicinities. 

Buses would operate on the loop via Highland Avenue, Great Plain Avenue, 
and Route. 128. Buses from Boston would enter Highland Avenue from Route 
128, turn on Great Plain Avenue, and return to Route 128 at the Great Plain 
Avenue access ramp. Having served the loop, buses would then proceed 

to Boston via the Massachusetts Turnpike. 


During the morning and evening peak hours, two Boston locations, 
Copley Square and South Station, would be served separately by express 
buses to and from Needham. Service frequencies between Needham and South 


Station would be greater than frequencies between Needham and Copley 
Square. 


During the remainder of the day, two Boston locations would both be 
served by the same express buses to and from Needham. A bus from Needham 
would proceed first to Copley and, then, to South Station. The bus would 
return to Needham serving, first, South Station, then, Copley Square, and 
go on the Needham via the Massachusetts Turnpike. 


Service Frequency and Capacity 


Any express bus service designed to be comparable to Needham's rail 
service must offer higher frequencies to the major downtown destination, 
because the capacity of a train serving the Needham Branch greatly exceeds 
the capacity of an express bus. Fig. VI-5 compares service frequencies 
(in terms of inbound departures), seated capacities, demand for the two 
alternatives and for currently offered rail service. Copley and South 
Station are served separately in the peak period and are on the same route 
during the remainder of the day. Daily departures and capacities shown for 
express bus alternatives are to either Copley or South Station. Thirty 
buses leave Needham daily. South Station is served by 27 of these buses, 
and Copley is served by 9 of these buses. 


Both destinations are served by each departure by rail. Seated 
capacity for rail during the peak hour greatly exceeds Needham demand. The 
additional capacity for rail is necessary to accommodate riders boarding 
at stations outside of Needham. The alternative has the capacity to serve 
estimated demand. It offers_more frequent service than current rail service 
in order to provide line capacity equal to the line capacity offered by rail. 


Travel Times 

Fig. VI-6 compares travel times of the alternative with current rail 
service to Needham. Fig. VI-7 presents this data in the form of a mock 
schedule. With a few exceptions, scheduled travel times by rail are 
Similar to travel times estimated for the two alternatives. 
Fares 

At the present time, rail fares to Needham are as follows: 


One Way Fare 


Between South Station (or Copley) and - 


Birds Hill | $1.20 
Needham Junction a heaped) 
Needham Center kegs) 
Needham Heights 35 


It is consistent with the MBTA Fare Review Task Force recommendations 
for changes in express fares for 1976 to assume that an express-bus service 
to Needham would have a minimum of $1.00 and possibly $1.25 one way fare. 


At this time, changes in the fare structure are being studied by 
the MBTA. These changes are being made to achieve greater consistency 
between fares charged and transit service provided throughout the MBTA 
District. It is impossible to predict what discounts would be available 
to commuters using express bus or what commuter-rail fare structure will 
be in effect at the time assumed for implementation of express bus alter- 
native. 
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EQUENCIES AND CAPACITIES INBOUND FROM NEEDHAM 


Weekday 

Peak Hour (AM) 
To South Station 
To Copley 
To South Station 


Peak Period (AM) 
To South Station 
To Copley 
To South Station 


Daily 
To South Station 
To Copley 
To South Station 


Weekend 
To South Station 
To Copley ] 
To South Station 


TRAVEL TIME COMPARISON-BUS VS. COMMUTER RAIL (MINUTES) 


Time of Day 
To: South Station 
From Needham Heights 
Needham Center 
Needham Junction 
Birds Hill 


To; Copley 
From Needham Heights 
Needham Center 
Needham Junction 
Bards, HLEL 


From: South Station 
To Needham Heights 
Needham Center 
Needham Junction 
Birds Hill 


From: Copley 
To Needham Heights 
Needham Center 
Needham Junction 
Birds Hill 


Bus Alternative 


Depar- Seated 
tures Capacity Demand 


Current Rail Service 


Demand - (4 
Depar- Seated Needham 
tures Capacity Stations 
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Bus Commuter Bus Commuter 
Alternative Rail Alternative Rail 
AM Peak AM Peak Midday Midday 
41 42 43 40 
8) 7/ 39 39 36 
36 35 Byal 
Be 5i8) 28 
41 38 32 36 
3} 7/ 35 28 32 
32 OAG | 
32 29 24 24 
PAG 36 34 36 
.30 {5 38 55 
30 30 
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MOCK SCHEDULE 


AM Peak Midday Midday 

Bus to South Bus to Commuter Return 
Station Copley Rail Bus Rail Bus Rail 

Alternative A 

Needham Heights 1226 Wa 2e he25 AAAS fi 7200 3734 3036 
Needham Center 73.0 vie2 6 Tras) iar ene 12:04 3238 B33 
Birds Hill L230 hak 34 2505 Theale Bia 3227 
Copley 8:03 8:03 2329 PAG CIS) 3214 3:04 
South Station 8:07 8:07 12:40 12:40 3:00 3:00 


Costs 


Cost comparisons for all bus alternatives are tabulated in Section 6.2.9.5. 
6.2.9.4 Bus Service Boston to Roslindale/West Roxbury 


Three transit service alternatives are presented for the approxi- 
mately 500 using Roslindale, Bellevue, Highland and West Roxbury stations 
if the Needham Branch service were suspended during construction. The 
approximate 100 rider boarding commuter rail train at Forest Hills could 
instead use the Orange Line which can be located at its station immediately 
adjacent. Because of the high frequency of service offered to the Orange 
Line's current 36,000 riders,no additional services on the Orange Line is 
necessary under Alternative A below. 


Alternative A: Provide additional capacity on the feeder bus route 
to Forest Hills Station. It is estimated that the operation of eleven 
additional buses in the morning and evening rush hours would provide enough 
extra seated capacity to accommodate the approximately 800 Boston users of 
the Needham Branch stations. This modest increase in the number of vehicles 
is the result of the high frequency of bus service already provided to the 
existing 2700 to 3000 peak-hour bus riders from West Roxbury and Roslindale. 


Travel times to downtown Boston (South Station) by the Needham 
Branch and by feeder bus to the Orange Line are compared in Figure VI-8. 
Waiting time at the Forest Hills Station was estimated to be two minutes 
for the purpose of calculating the travel times. 


More travel time is necessary to reach Boston via feeder bus than 
via commuter rail from the four station areas. A loss in transit use would 
typically be expected as a result of this increase in travel time. The 
loss is offset by an increase in the use of Route 37 due to improved service 
frequencies. Trains on the Needham Branch have a maximum of a 20-minute 
frequency during the peak hour. Buses on the Route 37 would have four- 
minute frequencies during the peak hour. 


(Fig. VI - 8) 
TRAVEL TIMES TO BOSTON 


Via Feeder Bus 


Station Vicinity Via Needham Branch and Orange Line 
West Roxbury 27 minutes 34 minutes 
Highland 25 minutes 32 minutes 
Bellevue 22 minutes ; 29 minutes 
Roslindale 19 minutes 24 minutes 


Alternative B: Provide express bus service to Back Bay and addi- 
tional capacity on the feeder bus route to Forest Hills Station. 


Under this Alternative, an express bus service from the West Roxbury/ 
Roslindale area to Copley Square would be operated during the morning and 
evening peak periods. Travel times to Back Bay would be longer on the 
express bus than they are currently on the Needham Branch. It takes 21 
minutes to reach Back Bay Station from Highland Station via rail. Express 
bus travel times would probably be between 36 and 43 minutes. 


In addition to the express bus service, Alternative B provides for 
extra buses to serve Route 37 during the morning and evening peak hours. 
It is estimated that six round trips in each peak hour could accommodate 
the Needham Branch riders not wishing to go to Back Bay. 


Alternative C: Provide express minibus service to Back Bay and 
additional capacity on the feeder bus route to Forest Hills Station. 


Alternative C is similar’ to Alternative B. Both options offer 
express service and additional feeder service. The express service in 
Alternative C is distinguished from the service in Alternative B by three 
characteristics. First, minibuses would be used in Alternative C. 
Regular 46-seat buses would be used in Alternative B. Second, frequency 
for Alternative C would be greater than the frequency offered in Alterna- 
tive B. The minibus has less capacity than a standard bus. Higher 
frequencies are necessary to serve the express bus route with minibuses. 
Third, the express bus route is essentially the same in both options. 

The minibus has a lower turning radius than the standard bus. This permits 
the minibus to use Pond Street and the Jamaicaway around Jamaica Pond 
instead of Parkman Drive and Perkins. 


Under Alternative C, hours of operation and travel times are the 
Same aS in Alternative B. During the morning peak period, there are 13 
departures to Boston under Alternative C. During the morning peak hour, 


nine of these departures are made. Similar service is offered during the 
evening peak period. 


In addition to the express-bus service, Alternative C provides for 
extra buses to serve Route 37 during the morning and evening peak hours. 
It is estimated that six round trips in each peak hour could accommodate 
the Needham Branch riders not wishing to go to Back Bay. 


Alternative D: It would be possible to provide charter or subscripe 
tion bus service from specified locations in West Roxbury and Roslindale to 
specified locations in Boston, This service would be pre-paid and run on a 
fixed route to downtown. Such service could be coordinated with or by key 


employers. While this is desirable, it is impossible to predict demand for 
this service at this early date. 


6.2.9-5 Bus Service, Mount Hope and Cleary Square to Boston 


A small number of riders at Cleary Square (90 to 115) and Mount Hope 
(5 to 10) now use these stations in going to downtown Boston. It is not 
practical to consider special transportation packages for these riders since 
existing bus service to the Orange Line. at Forest Hills from both locations 
and the close proximity of Cleary Square to Readville would result in ade- 
quate substitute transportation at no additional cost to the rider or the 


MBTA. 


6.2.9.6 Comparison of Operating Expenses during Construction for 
Needham Branch Riders 
TABLE I 
Comparison of Annual Expenses and Revenue for Rail, 
Needham Express Bus, and Feeder Bus Service to Forest Hills 


(All Numbers are Expressed in 1975 Dollars) 


1) Needham Express Bus Fare of $1.00 


Needham W. Roxbury Sum of Commuter 
Express Feeder Bus Rail 
Bus Bus Services 


Operating Expenses $703,100 Sore 0 0 $818,200 S127 300 


Revenue 442,000 161,200 603,200 592,000 


Expenses Minus Revenue 261,100 (46,100) 215,000 625,300 
Capital Cost Amortized 122,000 1037200 2257200 0 


Net Annual Expenses SOS LUO 57,100 440,200 625,300 





2) Needham Express Bus Fare of $1.25 


Needham W. Roxbury Sum of Commuter 
Express Feeder Bus Rail 
Bus Bus Services 
Operating Expenses $703,100 S11 So 7LO0 $818,200 Sle ely 0O 
Revenue 5S 277500 161,200 YA THONG) 592,000 
Expenses Minus Revenue 150,600 (46,100) 104,500 625,300 


Capital Cost Amortized 22000 10377200 2257200 0 


Net Annual Expenses 272,600 577.00 329,700 6255400 





Parenthesis indicate that revenue exceeds operating expenses. 
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TABLE IZ 


Comparison of Annual Expenses and Revenue for Rail, 


Needham Express Bus, Feeder Bus Service to Forest Hills, and 


West Roxbury/Roslindale Express Bus 


(All Numbers are Expressed in 1975 Dollars) 


1) Needham Express Bus Fare of 


Needham W. Roxbury 
Express Bus (Feeder 
Bus and Express 


Operating Expenses S/03 7200 Oda OO 


Revenue 442,000 156,000 
Express Minus Revenue 261,100 75,700 
Capital Cost Amortized 1227000 112,600 


Net Annual Expenses 383,100 188,300 





2) Needham Express Bus Fare of $ 


Needham W. Roxbury 
Express Buses (Feede 
Bus and Express) 
Operating Expenses $703,100 $231,700 
Revenue 552,500 156,000 


Express Minus Revenue 150,600 T1500 


Capital Cost Amortized 122,000 112,600 


Net Annual Expenses 272,600 188,300 





Parenthesis indicate that revenue exceeds operatin 


$1.00 


Sum of 
Bus 

) Service 
$872,000 
598,000 
274,000 
234,600 


508,600 


Ney) 


Sum of 
re Bus 
Service 
$872,000 
708,500 
6B D100 
234,600 


398,100 


g expenses. 


Commuter 
Rail 


$1,217,300 
592,000 
625,300 

0 


625,300 


S12 ipo Oo 
592,000 
625,300 

0 


625,300 


TABLE III 


Comparison of Annual Expenses and Revenue for Rail, Needham 


Express Bus, Feeder Bus Service to Forest Hills, and West 


Roxbury/Roslindale Express Minibus 


(All Numbers are Expressed in 1975 Dollars) 


1) Needham Express Bus Fare of $1.00 


W. Roxbury 


Sum of 
Buses a 


Sotetitae Commuter 


Operating Expenses 


Revenue 
Express Minus Revenue 
Capital Cost Amortized 


Net Annual Expenses 


Express 
Bus . 
703,100 
442,000 
261,100 
122,000 


383,100 


(Feeder & 
minibus) 


$ 


303,300 
158,600 
144,700 
123,500 


268,200 


Bus 
Service 
943,600 
600,000 
343,000 
245,500 


588,500 


2) Needham Express Bus Fare of $1.25 


Operating Expenses 


Revenue 


Express Minus Revenue 


Capital Cost Amortized 


Net Annual Expenses 


Parenthesis indicate that 


Needham 
Express 
Bus 
703,100 
Be? U00 
150,600 
122),000 


272,600 


W. Roxbury 


Buses 


(Feeder & 
minibus) 


$ 


303,300 
158,600 
144,700 
123,500 


268,200 


Sum of 
Bus 

Service 
943,600 
TEL LOO 
2527500 
245,500 


478,000 


revenue exceeds operating expenses 





Commuter 


Rail 


51,217,300 


592,000 
625,300 


0 





6.3 Adverse Air Quality Impacts 


All of the adverse air quality impacts of the project alternatives dis- 
cussed in Section 5 are unavoidable for the traffic data base and street geo- 
metry analyzed. A reduction in the impacts will occur with time as emission 
controls are exercised. 


Typical emissions from an idling diesel engine in a bus are 0.64 grams 
per minute of carbon monoxide, 0.32 grams per minute of hydrocarbons, and 1.03 
grams per minute of nitrogen-oxide. These can be compared to similar emission 
rates from a light duty vehicle of 13.0, 0.63, and 1.11 grams per minute res- 
pectively. In all cases, the rate of emissions for a bus are exceed by those of 
an automobile. The exhaust of a diesel engine also creates a noticeable and 
unpleasant odor in the air. 


Thus, the operation of an offline bus station at which the dwell time of 
vehicles is greater than that needed only to load or unload passengers will 
result in a localized air pollution problem only if a large number of buses are 
idling simultaneously. The impact of such a station can be minimized by 
observance of Massachusetts Air Pollution Control Regulations 11.1.2 which 
prohibits unnecessary idling of such vehicles for more than 5 minutes. 


For this project stationary source of air pollution impacts are projected 
to be insignificant compared with the total fuel used in the area. 


6.4 Adverse Water Resources Impacts 


Grae Flooding 


Flooding within the general project area is unlikely because of the 
existing extensive storm drainage network in the Corridor. 


Construction of the Embankment alternative would have little impact 
because the existing network would require only minor modification. 
Replacement facilities would provide for present or enlarged capacities 
to handle runoff. Flooding which presently occurs at local cross streets 
would be eliminated by improved cross street profiles. 


The Depressed alternatives would have closed drainage systems 
with gravity flow lines to three pumping stations. The pumping stations 
would be designed to cope with a 100 year storm and would be located 
close to existing drains such as Stony Brook Conduit which would be 
capable of handling the discharge. 


Pump stations would likely be of the triple wet well type - two 
main pumps and one reserve pump. Timing devices would alternate the 
Operation of the pumps to maintain even wear. Two sources of commercial 
power would be provided for pump operation. In addition, a standby 
diesel-electric generator would be provided at each pumping station to 


insure positive pumping Capability during a possible commercial power 
outage. 


6.4.2 Siltation and Chemical Pollution 
Techniques used during construction to minimize soil erosion and to 


prevent silt and other pollutants from SLRS SESN local water courses 
include the following: 


@ Exposed erodible area is kept to a minimum. Only the area 
needed for immediate grading is cleared or scarified. 


e Wood chip mulch on 2:1 slopes 


@e Adequate sedimentation basins are built prior to grading. 
All grading runoff is then channeled to enter these basins. 


@e Sedimentation basins would also be constructed to receive 
ground water that would be pumped during construction and 
dewatering operations. Suspended solids would be allowed 
to drop from suspension before such fluids were disposed of. 


@ Rechanging of ground water would take mace in accordance 
with State and City regulations. 


@e No discharge of pollutants (sanitary waste, crankcase oil, 
solvents, lubricants, etc.) into streams is allowed during or 
after construction. 


However, it is possible that approximately 3 to 6 tons per acre 
per year of sediment will enter Stony Brook Conduit and other nearby 
drainage facilities. This amount is acceptable and it is comparable to 
prevailing erosion rates. ; 


Chemical and petroleum products used in the construction will 
cause some temporary pollution. Again, by implementing proper control- 
ling measures, such pollution will be kept within acceptable limits. 


6.5. Noise Abatement Considerations and Techniques 


This section describes noise abatement considerations and techniques 
to minimize impact. 


Existing noise levels are described in Section 2.3,2. 


Projected noise levels and impacts for all proposed alternatives are 
described in Section 5.2. 


6.5.1. Berkeley Street to Back Bay Station 


Two alternatives were considered in this segment: 


e SC-1 (Proposed Alternative) would leave the railroad and rapid 
transit facility at existing grade. 


@e SC-2 would extend the rapid transit (only) in a tunnel from the 
South Cove Tunnel extension to Dartmouth Street. 


Elimination of Orange Line trains by tunneling from the South 
Cove Tunnel Extension portal to Back Bay Station would have a negli- 
gible effect on lowering the average noise level, because of the 
presence of the Massachusetts Turnpike which is the dominant steady 
noise source here, and the presence of the very loudest noises caused 
by locomotives on the railroad right-of-way. Complete elimination of 
the rail noise without elimination of traffic noise does not solve 
the problem. For these reasons a suitable solution for protection 
of houses on the South End side of the rail right-of-way would be to 
baffle the Turnpike with a noise wall running from Berkeley Street 
to Clarendon Street and to baffle railroad noise by extending the 
railroad passenger platforms as noise attenuating devices. 


For the alternative that extends the South Cove subway, (SC-2) the 
covers over the track will provide a noise reduction of approximately 
15 decibels in the rail noise, and a 5 to 10 decibel reduction in the 
Turnpike noise. For the proposed alternative that would place the Orange 
Line at grade, (SC-1) the reduction in rail noise, compared to the baseline 
case without covers, would be approximately 10 decibels, and the reduction 
in Turnpike noise would be 10 to 15 decibels. In both cases the maximum 
noise reduction would be at ground level, and the minimum would be at the 
upper floors of the nearest houses. If the covers are built, noise levels 
in this neighborhood will become noticeably lower than at present. 


Railroad and rapid transit noise levels will be lower than at high 
speed since all AMTRAK and commuter trains will stop at the platforms 
adjacent to this neighborhood, and when they are moving it will be at 
relatively low speeds. The major noise source will be the trains that are 
pulled by diesels and diesels at idle while stopped at the station. By the 
year 2000 it is expected that only 25 percent of the trains will be diesel 
locomotive hauled, and these diesels will be in compliance with the new 
EPA noise regulations for diesel locomotives’, 


6.5.2. Back Bay Station to Massachusetts Avenue Station 


The proposed solution to eliminate the noise impact in the South 
End is to lower the railroad right-of-way approximately four to five feet 
from its present grade, construct walls at the edges of the right-of-way, 
and to span the walls with a lightweight deck. In essence the right-of-way 
would be in a tunnel that is approximately half above ground and half 


underground. Viewed from street level, this structure would appear to be 
Six to eight feet tall. 


*Federal Register, January 14, 1976 


This solution has a potential problem in that the structure might 
block the windows of several apartments adjacent to the right-of-way. 
Taking these apartments, blocking off the windows and converting these 
apartments to other use, such as storage space, would overcome the 
problem. Another possible solution to blocking off these windows 
would be to rebuild the windows at a higher position on the walls above 
the top of the deck. 


The proposed solution is to eliminate sections of the deck adja- 
cent to such windows. However, this would noticeably reduce the noise 
reduction effectiveness of the deck. The noise level at such a gap 
would be at least as high as without the walls and deck. To combat this, 
windows near the gaps would need to be soundproofed and extra sound 
absorbing material would have to be added inside the tunnel. This 
would lower outdoor noise levels overall and would protect individual 
rooms. As housing was rehabilitated, windows could be blocked and the 
deck made continuous. 


Soundproofing in general would consist of installing commercially 
available doubled gazed windows. (This was done, for example, at U Mass 
Columbia Point which is directly under a flight path for Logan Airport). 


The walls and deck solution would solve the airborne noise problem 
in the South End and St. Botolph areas. Inside this tunnel the sound 
level would be about 10 decibels higher than it is for train operation 
above ground in the open. This is due to the reverberant build up of 
the sound inside a confined space with hard walls. If the walls and deck 
have a sound transmission loss of 40 decibels, the sound level of a 
passing train would be less than that of a low speed automobile. A 
transmission loss of 40 decibels can be achieved with walls and deck 
made of four inch thick dense concrete. This would satisfy the Leg67dB 
criterion by more than 15 decibels, if the deck were complete and would 
provide an overall level below the criterion if it were not. 


Ventilation shafts may be necessary at a few locations between 
Back Bay Station and Mass Avenue, These shafts should be acoustically 
treated or the sound radiated from them will be as loud as a passing 
train without the deck. Acoustically treated ventilation shafts are 
commonplace in newer transit systems such as BART and Washington METRO 
and therefore they do not present a design problem. 


Ovo vaeee Additional Solutions 


The following discussion describes other possible solutions to 
eliminate noise impact in the South End that were explored as part of 
the environmental analysis. 


One option that was considered was to keep the Orange Line in 
tunnel all the way from the South Cove Tunnel to past the Massachusetts 
Avenue Station. Because both AMTRAK and commuter rail would still be 
running at the surface, the average noise level would only decrease a 
few decibels, and the maximum noise levels would be the same. There- 
fore, from a noise reduction point of view the benefits are negligible 
unless further noise control techniques were also implemented for 
AMTRAK and commuter rail. 


The first step for any solution without a tunnel would probably be 
an extensive program of wheel truing and periodic rail grinding. This 
would lower Orange Line noise levels by approximately 5 decibels. More 


importantly, it would lower vibration levels in the adjacent houses, 
(Vibration levels will be discussed later in more detail). However, 
the average sound level for all trains would only be lowered by a few 
decibels, and the criterion would still be exceeded by more than ten 
decibels. 


For locations at street level and in backyards an extra ten 
decibels of noise reduction could be obtained with walls approximately 
ten feet above track level at the edges of the right-of-way. Viewed 
from the street side, and recalling that the baseline condition calls 
for lowering the grade by two feet, these walls would appear to be 
approximately six feet high. The track side of the walls should be 
treated with sound absorbing material, or the reverberant build-up 
of sound energy between the walls will degrade their effectiveness. 
The remaining problem is that noise levels at the windows of the 
closest residences, where one can look out and see the rail, will still 
exceed the impact criterion by at least ten decibels. 


In combination with walls at the edge of the right-of-way, the 
nearby residences could be soundproofed. This would entail double 
glazed windows and air conditioning. . 


Walls at the edge of the right-of-way would lower outdoor noise 
at ground level by 10 to 15 decibels, which meets the criterion. And 
soundproofing windows that look down on the tracks would reduce in- 
terior noise levels to the same extent as lowering outdoor levels to 
Leq67dB and leaving the windows open. 


One question that must be answered is: Which window should be 
treated? Because the proposed walls at the edge of the right-of- 
way will shield lower level windows, one solution might be to only 
treat those windows from which the wheels of passing trains are 
visibile. Then once the corridor becomes operational, further treat- 
ment could be provided based on actual noise measurements. 


Because of concomittant on institutional and operational costs 
associated with this option, the proposed option was examined which 
would lower the railroad and the Orange Line below existing grade. 

In addition walls at both sides of the right-of-way would be provided 


as well as intermittent covers with the provision for full cover at a 
later date. 


Several other possible noise control solutions for the South End 
were explored during the environmental analysis. For the most part 
these have been rejected for various reasons. A brief description of 
some of these is provided below. 


A speed limit of approximately 25 mph was one possible solution. 
It would lower the average noise level by approximately five decibels. 
However, it is not consistent with the rapid service that AMTRAK and 


the MBTA would like to provide, and it has the drawback that it is 
not a permanent solution. 


Two other possible solutions that were considered are rail bar- 
riers and wheel/rail barriers. Rail barriers would be short barriers 
(only a few inches higher than the rail) placed on both sides of each 
rail and faced with a sound absorbing material on the rail side. It 
1s expected that such barriers would provide approximately five to 
ten decibels in noise reduction at track level*, although they may 





* 
"Wheel/Rail Noise and Vibration," U.S. Department of Transportation, 
Report. No. UMTA-MA-06-0025-75-11, May 1975. 


not be as effective for reducing noise at locations that look down on 
top of the rail, The U,S. Department of Transportation has plans to 
test such barriers to determine their noise reduction potential, but 
even then they might haye to be ruled out because of practical problems 
such as snow removal, These barriers can only be viewed as a research 
project; at this time they should not be considered a proposed solution. 


_ Wheel/rail barriers would be three to four foot high barriers 
placed between each set of tracks, shaped somewhat like station plat- 
form sides and lined with sound absorbing material. Although these 
barriers would work from a noise reduction point of view, they have 
been eliminated as alternatives because an extra three to four feet 
would be required between each set of tracks and this would require 
a 15 to 20 foot taking at the edges of the right-of-way occupied by 
residential structures or local streets, Wheel/rail barriers might 
also present problems with snow removal and work crew safety. 


6.5.3. Massachusetts Avenue to Forest Hills 


South of Massachusetts Avenue there are three basic alternatives 
for the rail alignment on: the Embankment, the Depressed and the Modi- 
fied Depressed alternatives. The region of noise impact for the alter- 
natives is best described by the noise contours. They should be viewed 
to determine the extent of the impact at a specific location. In 
general terms and in open regions, the extent of the impact for the 
rail exluding the arterial road (that is, the distance to the Leq67dB 
contours) iS approximately 380 feet for the embankment and 80 feet 
for the full depression. For the Modified Depressed alternative the 
region of impact would be approximately 80 feet on the east side and 
175 feet on the west side. In most cases for the embankment the con- 
tours do not extend out to the full distance but stop at the first row 
Or houses or buildings. 


If noise barriers are used on the embankment, the extent of impact 
will be closer to the extent of impact for the cut but, acoustic decks 
at two critical areas (at the Mission Hill and Bromley-Heath Housing 
Developments) cannot be installed in the embanked alternatives without 
further amplifying the visual barrier effect. 


The embankment barriers should be as close to the outside tracks 
as possible and approximately six to seven feet high, which would in- 
crease the visible height of the embankment by that amount. They do 
not have to be so high that they block the view of train passengers. 
In the critical areas discussed below, the track side of the barriers 
should be treated with sound absorbing material. 


If the embankment alternative is selected, it is recommended that 
noise barriers be built. There are some locations where buildings 
not sensitive to noise abut the right-of-way and the requirement for 
barriers could be relaxed here. However, for the greater portion of 
the alignment six to seven foot high barriers should be included in 
the design. 


In general, noise control for the west side of Modified Depressed 
alternative, when that side has a lower wall, is complex. Some addi- 
tional noise reduction will be achieved if a low solid concrete safety 
wall is used at the edge of the right-of-way instead of a wire fence. 
This wall could be an extension of the walls of the cut and grading 
adjusted to slope covering part of the wall. In noise sensitive areas 
the wall of the cut should be treated with sound absorbing material. 


Even with the Modified or Full Depression or noise barriers on 
the embankment there amy still be some noise impact at the following 
locations: Northeastern University and Carter Playground, Mission 
Hill Housing, Bromley-Heath Housing and the Boston Gas/High School 
Site unless specific measures are taken. 
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The measured peak hour Leg sound level at the Ell Center at 
Northeastern University was 74 dB. The expected design year noise 
levels here and at Carter Playground to the south of the tracks will 
be similar to present conditions. 


For both Depressed alternatives the alignment will be in a shallow 
cut. This is one location where the walls of the cut should be ex- 
tended approximately five feet above the adjacent ground level to pro- 
vide additional noise reduction. For the Embankment alternative the 
alignment will be approximately at the present grade. Six to seven 
foot high noise barriers are strongly recommended here for the Embank- 
ment alternative. For all of the alternatives consideration should be 
given to treating the walls of the cut (or the inside of the barriers) 
with sound absorbing material at this location. 


At Mission Hill the problem is similar to the South End -- high 
close-up buildings look down on the tracks from above. The measured 
peak hour Leq sound level here was also 74 dB, and without special 
treatment noise levels in the design year will be similar. Noise 
levels on the ground are not the main problem because the noise re- 
duction afforded by either the cut or noise barrier walls on the em- 
bankment. The problem is reducing the noise at the apartments that 
look down on the tracks form high above. A deck over the tracks in 
this area is proposed in the Depressed and Modified Depressed alter- 
natives. It would completely solve the noise problem. If the deck 
were not built or if it were not extended the whole length of the 
Mission Hill Housing complex, then the following solution would be 
required. The walls of the cut (or the inside of the noise barriers 
at the edge of the embankment) should be covered with sound absorbing 
material. A wall between the Orange Line tracks and the railroad 
tracks at the station is already required; therefore, the above solu- 
tion would be an addition to that wall. 


At Bromley-Heath, the problem is almost identical to the prob- 
lem at Mission Hill, although not quite as many housing units are in- 
volved. Again a lightweight deck over the trains is the proposed 
-solution; it would also completely solve the noise problem at this 
location. If the deck were not built the noise reduction technique des- 
cribed above for the Mission Hill complex would also have to be used 
at the Bromley-Heath location. 


The Boston Gas site has been proposed for use as a High School. 
It has a similar problem in that it is also up close to the right-of- 
way and has windows that look down on the tracks. Since this build- 
ing will be renovated before the proposed project becomes operational, 
noise control should be incorporated into the building itself. Noise 
sensitive rooms should not be-placed on the track side of the build- 
ing, and good soundproofing windows should be used. UMTA has no 
specific guidelines for playgrounds, but FHWA classifies playgrounds 
in the same land use category as residences. The design noise level 
for this category is Leqg67dB. To satisfy this design level at new 
playgrounds and the Johnson Playgrounds noise barriers on the embank- 
ment or extended sidewalls or slopes for the Depressed or Modified 
Depressed alternatives should be used. Again the extended walls should 
be at least five feet above the adjacent ground level. Current plans 
for the High School include air conditioning and a minimum number of 
windows (these with special design) on the side of the building 
facing the rail and arterial corridor. 


The following table presents a summary of the number of people 
impacted by each of the proposed alternatives. The number of people 
listed in the table for the No-Build alternative include those now 
impacted by rail noise along the Penn-Central alignment and those now 
impacted by Orange Line noise between Dudley Station and Forest Hills. 


Removing the Orange Line from Washington Street will not totally 
eliminate the noise impact because of traffic noise, but the noise 
impact will be substantially reduced. This assessment was performed 
by the "Fractional Impact Method" described earlier and in the 
Appendix on noise impacts. 


Noise impact as measured in Leq values along the Penn Central 
alignment, even without special noise control techniques, would be 
approximately equal to the present. If noise levels for trains in 
the future are quieter, as predicted, than at present, the increase 
in the number of passages would be affected. 


6.5.4. Arterial Street Impacts 


The proposed arterial is not expected to increase noise levels 
over existing conditions. In Segment II where the arterial would 
replace the present Columbus Avenue, the arterial road noise will be 
approximately equal to the present Columbus Avenue road noise. [In 
Segment III the dominant noise source is the rail noise, If an ar- 
terial is built here the combined noise of the arterial and rail 
operations will approximately equal present conditions, provided 
the rail alignment is in a full or Modified Depression, or if barriers 
are used on the embankment. 


No special noise control devices are expected to be used for 
the arterial road. The primary reason is that the most common noise 
device, noise barrier walls, are not compatible with urban roads. 
Barriers would have to be at least ten feet high to work effectively; 
even then they could not be continuous at intersections, and thus 
their effectiveness would be greatly compromised. Furthemore, the 
projected impact is minimal. The impacted zone is at most 130 feet 
on either side of the road. This area is largely cleared. At present 
the FHWA has recognized that most noise control techniques are genera- 
lly incompatible with non-limited access urban roads, and the new FHPM 
773 does not even require exceptions to the design noise levels for 
such roads. 


It should be mentioned that one very effective noise control tech- 
‘nique, namely quieting the vehicles themselves, although effective, 
cannot be undertaken on a project-by-project basis. This type of an 
approach is however being undertaken by the Federal government on a 
national level. The U.S. Environmental Protection Agency has proposed 
regulations that will require a gradual reduction in the noise levels 
of new medium and heavy trucks in the next ten years. This should 
help reduce future noise levels even below the predicted levels. 


6.6 Adverse Community Impacts 


Community Impacts fall into several categories; visual, noise, communica- 
tion between neighborhoods, provision of sites for development, pedestrian 
movement, and acquisition of households and businesses. All alternatives re- 
quire land acquisition. See Fig. V-38 for the number of takings and Section 
6.6.6 for procedures. : 


The following sections discuss the impacts of the alternatives on Jamaica 
Plain, Roxbury, and the South End insofar as they are adverse and briefly dis- 
cuss the measures taken to reduce them. 


6.6.1. Embankment Alternatives 


The embankment will become higher and wider with noise walls and 

catenary wires added. This will increase the barrier effect and 

perpetuate artificial community divisions. Underpasses should be 
as numerous as possible and they should be made as visually open 

and light as possible. 


Embankment sides are difficult to keep clean and free of litter. 
Where possible, terrain should be sloped gently to make the land 
useful and therefore more likely to be maintained. Alternatively, 

a retaining wall could be used to permit leveling the adjacent land. 
Where embankment slopes remain visible, large and durable landscape 
materials should be chosen. Cleaning and maintenance responsibili- 
ties should be clearly established. 


Embankment slopes and retaining walls cast shadows which can present 
security problems and traffic hazards, especially just after dawn and 
just before dusk. Walls should be light colored and artificial light- 
ing should be provided at key locations with special extended opera- 
ting hours. 


The embankment slopes reduce the utility of several of the open 
spaces, especially where level play areas are at a premium. Where 
possible, the alignment should be adjusted to preserve existing 
Yetaining walls. In certain critical areas, new retaining walls or 
cribbing could be used to avoid encroachment. 


The embankment slopes reduce the utility of some of the land to be 
developed. In some critical areas it may be justifiable to use 
retaining walls or cribbing where definite uses for the land are 
established. 


Noise pollution, air pollution, and visual impact of significant in- 
creases in numbers of moving: trains will extend much farther into the 


' community (see Fig. VI-9). Negative effects on existing real estate 


will remain as at present or even become worse because of more fre- 
quent train operations. The same negative effects will restrict new 
development and rehabilitation. Banks may compound the negative 
impact by becoming more reluctant to lend mortgage and home-improve- 
ment money. Special measures may be necessary to influence lending 
institutions to continue to support the neighborhood. Noise walls 
and 100 percent electrification would help to reduce the original 
physical impacts, but depression of the tracks would do more to re- 
duce physical impacts. 


The embankment will prohibit any air-rights development and will 
sharply inhibit the construction of additional pedestrian or vehicular 
crossings in the future. Therefore, there should be as many crossings 
provided as possible--even in excess of current demonstrable needs. 
The loss of air-rights opportunities cannot be directly compensated. 
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Pole = 
SUMMARY OF NOISE IMPACTS 


EQUIVALENT NUMBER OF PEOPLE IMPACTED BY RAIL NOISE* 


No Build** no) 
Build 


A. South Station to Mass. Avenue 


1. New alignment at two feet below 420 
present grade without extra noise 
control 

2. Walls at edge of right-of-way with 0 
solid deck 


3. Walls at edge of right-of-way with intermittent 
deck and soundproofing of limited number of 
adjacent structures 0 


B. Massachusetts Avenue to Forest Hills 


1. Embankment without noise barriers 750 
2. Embankment with wall noise barriers*** 690 


3. Depressed or Modified Depressed Alter- 
natives**** 80 


These numbers were calculated by the Fractional Impact Method explained in 
the appendix on noise. They are for the rail noise only; total automobile 
and truck traffic noise impact is expected to remain relatively constant. 
In order to compute these numbers it was assumed that the average number 
of residents per unit was 3.5 in Roxbury and Jamaica Plain, and 2.5 in the 
South End. 


The value for the no build alternative includes not only the impact 
adjacent to the proposed alignment but also the rail impact adjacent to the 
present Orange Line from Dudley Station to Forest Hills. That section of 
the present Orange Line would be directly eliminated and not replaced if 
any of the build alternatives are implemented. 


No acoustic deck is possible at Mission Hill and Bromley Heath in the 
embanked alternative. 


****k Tncludes acoustic deck constructed at Mission Hill and Bromley Heath. 


The lack of incentive to development of nearby vacant land may result 
in much of this land remaining vacant for a long time. This carries 
with it the maintenance and policing problems which are already appa- 
rent in the Corridor. Some provision should be made to insure that 
this land be maintained and policed and not be allowed to become a 
blighting influence on the whole neighborhood. 


There is less retail space available at station locations, particularly 


in the Forest Hills station complex. This space can be created within 


the stations in all Depressed and Modified Depressed alternatives. 


Open space and landscaping will be visible to fewer people because of 
the visual obstruction of the embankment. This could be compensated 


for by increasing the amounts of landscape materials and by landscaping 


the embankment sides. 


Visual control of the bikeway and walkways will be reduced by the 
embankment. Therefore, these elements should be planned with special 


concern for visibility and security. Artificial lighting and increased 


police patrolling could offset this problem somewhat. 


Underpasses pose a security problem because there are always blind 
corners as a pedestrian passes through. Underpasses could be made 
wider, and corners could be rounded to make it harder for persons 
to hide from view. 


Street intersections and pedestrian crossings will be more dangerous 

because drivers and pedestrians will not have full peripheral vision 

before arriving at the intersections. Traffic controls and intersec- 
tion designs should take this into account. 


Fencing is necessary to provide safety for train operations. 


6.6.2. Depressed Alternatives 


The increase in the volume of rail traffic could cause adverse 
impacts in the categories of noise and vibration. These impacts 
would be mitigated by measures to reduce noise and vibration which 
are discussed elsewhere. The depression of the rails and sound- 
reducing decks adjacent to high-rise housing locations are 
additional impact mitigation factors and often eliminate even the 
current impacts (See Fig. VI-9). 


Some unsightly land uses will become more visible. Landscaping can 
be designed to mitigate this. Community pressure may eventually 
cause these land uses to screen themselves or to move away. Green- 
belt construction can be designed to hide these uses. 


In the build-street alternative, the embankment will not be available 
to mask the environmental effects along one side of the street. 


Fencing is necessary to provide safety for train operations partic- 
ularly at bridge overpasses. 


sero Modified Depressed Alternatives 


The raising of grades on certain streets that cross the depressed 
rails will result in some visual discontinuity as one looks along 

the street. Traffic signalization, street lighting, and pedestrian 
crossings would be designed to compensate for these effects on sight- 
lines at Green, Boylston, McBridge and Williams Streets. 
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@ Raised cross streets and the raised arterial will have sloped land 
running up to them which could have some of the same maintenance 
problems as the embankment. Slopes should be kept as gentle as 
possible and landscaping should be carefully done to insure utility 
and proper maintenance. 


cs) Retaining walls along certain raised streets may create accumulation 
points for litter and potentially hazardous zones. To the extent 
possible, land at the foot of these walls should be conveyed to 
private parties or public agencies who would have clear responsibility 
for controlling the area. 


e The Modified-Depressed alternatives include some slopes down to a 
lower wall at the tracks instead of high vertical walls at several 
locations. These depressions will tend to accumulate litter. These 
slopes should be fenced in order to limit vehicle access into park 
areas. 


@ Fencing is necessary to provide safety for train operations partic- 
ularly at bridge overpasses. 


6.6.4. Build Street Alternatives 


® The build-street alternatives will have environmental consequences 
described elsewhere in this report. Generally, there will be reduc- 
tions of similar environmental effects on other neighborhood streets 
where traffic flows are reduced. A landscaped buffer strip has been 
provided to lower noise levels by setbacks. 


@ Traffic flow on the arterial will in itself be an obstacle to cross- 
corridor movement. Frequent stop lights with pedestrian cycles could 
mitigate this problem. North of Jackson Square the existing total 
street width would be reduced because Tremont Street is eliminated 
sO cross corridor movement will be enhanced somewhat in that area. 


e Traffic flow on the arterial presents safety hazards to neighborhood 
children. Careful landscaping and detailed design can reduce the 
likelihood of children inadvertently running into the street. Nothing 
will be built within the buffer strip between transit and street which 
would attract pedestrians. Pedestrians will cross the arterial only 
at bridge locations when there are traffic controls. 


e With the street alternatives, about one-third of the open space is 
near the arterial and therefore not suited for uses such as playfields. 
It can, however, provide the right-of-way for bikeways and sidewalks 
which would otherwise impinge on the active-use areas. The balance 
of the open space should be developed somewhat more intensively than 
otherwise to insure provision of a comparable amount of playfield 
capacity. 


e There is less land available for auto-oriented commercial in the build 
street alternatives. This is not necessarily bad since these are land 
uses of marginal quality from the community viewpoint. There are other 
ample opportunities around the city for such development. 


e The arterial tends to increase traffic flows on cross streets, Traffic 
controls and intersection designs should take this into account. 
Parking restrictions may be helpful in reducing congestion on these 
cross streets. 


@ North-South traffic flow will be redistributed between Forest Hills 
and Ruggles Street. Traffic controls and pedestrian bridges should 
mitigate this problem to a degree but would concentrate traffic 
volumes on new streets and provide some relief to others. Coinciden- 
tally, the traffic volume could stimulate the retail activities in 
the area making available a wider variety of goods and services. In 
addition, traffic relief to Centre and South Streets would improve 
service on the Arborway Green Line. 


No-Build Street Alternatives - Jamaica Plain 


e There will be less exposure of land to traffic and therefore less 
retail market potential in the corridor. Commercial sites are limited 
in any case, even with the arterial. 


& Retail and other commercial real estate will be harder to market 
because of lack of access and poor visibility. Special corridor 
wide marketing efforts could help this situation somewhat in the short 
term, and residential areas will benefit by less traffic. 


@ Open space will be more unsafe because of reduced visibility and 
difficulty of direct patrolling by police and passers-by from autos. 
Landscaping should be designed for easy visual surveillance from near- 
by houses and streets. There should be a through route for patrol 
cars. Artificial lighting should be provided. 


® Traffic remaining on neighborhood streets will remain bad and probably 
get worse. Measures could be taken to improve traffic flow, especially 
on Washington Street where the elevated structure will be removed, and 
some deliberate removing of traffic might be possible if increases 
on other streets were tolerable. 


@ There will be traffic congestion around the stations. Careful design 
at or near the stations can reduce this impact. Some other street 
modifications may be needed nearby. 


No-Build Street Alternatives - Roxbury 


@ These alternatives keep the existing street patterns, between Jackson 
Square and Ruggles Street. The land parcels resulting from the exis- 
ting configurations are not conducive to improved land use in the area. 
The build-street alternatives produce land parcels which are more 
suited to modern development than those now existing in the corridor. 


@ The arterial must be constructed in the Modified Depressed Alternatives 
in Roxbury since Columbus Avenue is too low to allow access over the 
rapid transit/raif taca lity, 


6.6.5. South End Transit/Rail Alternatives 


The most significant adverse impact in the South End might be noise 
that will be generated by a higher volume of rail traffic than at present. 
Noise attenuation measures are discussed in other sections, and if implemented 
as proposed, will effectively reduce or eliminate such adverse impacts 
including those currently existing. 


Land acquisition in the Back Bay Station area under Alternatives SC-1 
and SC-2 will require relocation and demolition. The redevelopment of these 
parcels will aid in healing the scars of demolition. If open space is the 
chosen use for these parcels, the end walls of properties abutting the 
acquired parcels must be treated in an appropriate architectural manner and 
landscaping and fencing must be carefully accomplished, 
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6.6.6. Acquisition of Properties 


Various residential, business, and vacant-land parcels are required 
under the different alternatives. These acquisitions are listed by alterna- 
tives described in Figure V-38. A Conceptual-Stage Relocation Plan is © 
available from MBTA which describes adequate provisions for the relocation. 
of the specific households and businesses potentially affected by the various 
alternatives. 


A summary of the Uniform Relocation Act of 1970 and the Federal and State 
relocation requirements follows, 


Federal and State Requirements 


Federal law (Uniform Relocation Act of 1970), state law 
(Chapter 79A Massachusetts General Laws), regulations of the 
Federal Highway Administration (PPM 81-1), and regulations of 
the Massachusetts Bureau of Relocation provide that any highway 
or transit project that will involve the relocation of families 
Or individuals must assure the following: 


There will be available sufficient decent, 
safe, and sanitary homes for sale and rent, 
adequate to meet the needs of each family 
to be relocated and within their financial 
means. In determining whether sufficient 
suitable housing will be available for 
relocation, the following criteria are 
applied (required by federal or state 
regulation) : 


= Replacement housing must be decent, safe, and 
Sanitary, as defined by Article II, Massachusetts 
Sanitary Code. 


m= The cost of replacement houses (gross housing 
costs--mortgage or rent plus heat & utilities) 
must be within the financial means of households 
to be relocated. As a minimum, gross housing 
costs per year are not to exceed 25 percent of 
gross annual income. 


= Housing meeting the above standards must be 
available in locations that are in the same 
general area (as a minimum, within the same 
community), accessible to the relocatee's place 
of employment, in a neighborhood that is equal 
to or better than the one in which he lives, 
comparable with regard to public and commercial 
facilities, etc., and adequate to accommodate 
any of his special needs. 


- Replacement dwellings must be at least comparable 
to dwellings to be acquired, with respect to 
number of rooms, area of living space, type of 
construction, age, and state of repair. 


- Each household must have, as a minimum, three 
Suitable choices for relocation. 


These criteria are applied to the overall supply of 
housing anticipated to become available, and in later 
phases--prior to the right-of-way acquisition--estimates 


of available housing suitable to the needs of relocatees 
would be developed "to the extent necessary to assure 
that a relocation plan can be expeditiously and fully 
implemented," and to satisfy all requirements of state 
law and regulations of the Massachusetts Bureau of 
Relocation. Under federal law, if sufficient suitable 
dwellings could not be anticipated to become available 
in existing housing, then new housing must be built 

as necessary to accomodate all relocatees. 


A program of “relocation advisory services" is in 
effect, including a staff of qualified professionals, 
that will assist people in finding homes suitable to 
their needs. 


Under state law, the Massachusetts Bureau of Reloca- 
tion must qualify an agency to assist persons dis- 
placed in finding housing and to disburse payments. 
An adequately sized staff of professional relocation 
workers is required to be available at times and 
places convenient to relocatees. According to 
federal law, the following "relocation advisory 
services" must be provided: a) personal interview 

to determine precise needs, b) referral to appropriate 
sales or rental housing, c) assistance in applying 
for relocation payments and other service, and d) 
advice and counseling on an individual basis as 
needed. 


Other assistance to eligible relocatees guaranteed 

by law includes priority for low-rent public housing 
units, priority for moderate income units, priority 
for rent supplement and leased housing programs, and 
loan guarantee for prior homeowner on replacement home. 


Relocation payments authorized by law are to be 
promptly paid to all eligible persons. Benefits to 
eligible families and individuals include: 


- Payment for the actual cost of moving, or an 
amount (up to $500) based on a predetermined 
schedule. Families may elect whichever moving 
payment best serves their needs. 


— Payment to a homeowner (up to $15,000 over and 
above payment given for the fair market value 
of his home) to enable him to purchase and 


finance a home comparable to the one he lived 
athe 


- Payments to a tenant (up to $4,000 over a 4- 
year period) toward his new rental, or toward 
a down payment if he chooses to purchase a 
home. 


Simply stated, relocation programs express a relation- 
ship between the housing needs of displacees and the 
availability of housing to meet those needs. Relocation 
is most easily accomplished, and choice is afforded for 
replacement housing, when housing market activity matches 
relocation needs and when the additional demand created 
by displacement is small enough to be absorbed without 
severe consequences to the overall market or some 
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segment of the market. It follows, therefore, that 
the kind of housing desired by relocatees must be 
available in sufficient numbers to assure that 
relocation needs and preferences will be adequately 
provided for. Unfortunately, precise needs and pre- 
ferences cannot be determined at this early stage, 
nor can the availability af suitahle housing be 
estimated with strict accuracy, However, past 
experience has shown that most households seek 
homes comparable to what they owned or rented 

prior to relocation, and FHWA has adopted standards 
of "comparable replacement housing" that reflect, 
in part, such experience. This criterion, as 

well as additional Federal and state standards 

for relocation housing, has been applied to the 
extent possible in determining at this prelimi- 
nary stage the probable availability of housing 

for potential relocatees. The following factors 
have been considered: 


@ Number and type of dwellings affected, 
tenure and size of households, age and 
other characteristics of affected 
residents. 


@ Location and approximate value of 
dwellings to be acquired. 


@ Neighborhood characteristics. 


Gas Adverse Visual Impacts 


The criteria for the analysis of the visual impact of expanded transpor- 
tation facilities in the Corridor respond to the continuity, character, and scale 
of existing districts along its length and, the measures which must be taken to 
maintain the integrity of such districts. 


The present rail corridor and embankment is an unavoidable intrustion to 
the intimate scale and the desirable character of these residential districts. 
However, through the use of landscape and urban design devices, including tree 
planting, lighting and the development of linear open spaces and bike paths, the 
modified embankment could be made more attractive than the present one. The 
modified embankment would be 2 to 4 feet higher without noise barriers and 8 to 
11 feet higher with noise barriers. This height would be hard to mask or other- 
wise avoid as a presence in the neighborhoods, Its additional height would place 
it about 26 to 30 feet higher than grade in many areas. This is equivalent to a 
continuous 3 1/2 story building often several thousand feet long. The current 
embankment is constantly covered with graffiti, and there is reason to believe 
that a new higher one would otherwise become a billboard for such unsightly 
acts of vandalism. 


The increased height of the embankment would further reduce sight lines 
across the wall. Its so called "Chinese Wall" affect would be increased and 
small areas adjacent to it would further be encroached upon visually. The 
Albert Street Playground and the several houses which abut it would feel its bulk 
to an even greater extent. 


In a depressed option, the problem is simplified in that the great bulk 
of the embankment is no longers a factor. The discontinuity that a large open 
depression presents must be addressed. Design implications in the depressed 
option include the opportunity to bridge and to deck. Such techniques not only 
increase development potential, but provide visual and functional linkages across 
the Corridor. Further, landscaping, open space treatment and careful attention 
to the detail and character of the side walls and safety barriers (particularly 
in the sensitive historic districts which abut the Corridor in the South End) 
will ameliorate the overall visual impact of the project. 


The Modified Depressed Alternative would approximate the fully Depressed 
Alternative in its effect upon cross-corridor vision. It would present a 
primarily flat terrain when viewed from Roxbury between Ruggles Street and Jack- 
son Square since adjacent grade to the east would be raised. From the west, 
the view from Northeastern University would be of a low wall unless the university 


parking area were regraded. This could be accomplished as apart of the proposed 
project. 


From the Mission Hill Housing development, the Modified Depressed 
Alternative would appear as an 8-foot low wall with a recreation area above 
Since the acoustic deck proposed would be landscaped. 


From Terrace Street in Mission Hill to the Lamartine Street Extension, 
and Lamartine Street in Jamaica Plain between New Heath Street and Mozart Street, 
the Modified Depressed Alternative would be below grade and present a fully 
depressed appearance. 


From the west, between Mozart Street and McBride Street, the grading of 
the transit facility would appear alternatively as a landscaped gradual slope 
or a variable height retaining wall (0 to 10 feet) due to regrading of local 
streets which must cross over the depressed rails. Most of the Modified . 
Depressed Alternative would be virtually indistinguishable as being at higher 
grade because of the gradual landscaped treatment of the slopes, 


From the east between Centre Street and Boylston Street, the transit 


facility or arterial (if built) would be behind existing buildings and graded 
with landscaping at a gradual angle. From the east between Boylston Street and 
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McBride Streets it would be visable either as a landscaped slope dropping to 

the rail facility or as gradual slope and low retaining walls running up to the 
arterial facility at a varying height from 0 to 12 feet above former grade. 
Visually the actual height would appear much less due to gradual regrading of 
slopes. This view would be blocked by existing industrial uses from Amory Street 
between a point about 200 feet south of Boylston to roughly Minton Street; at 

the American Cellophane and Boston Gas, and Kinney Vaccuum Companies. Of a 

total length of 5,500 feet only 2,150 feet would be visable at all between 
Boylston and McBride Streets because of large intervening structures that abut 
the tracks. 


South of McBride Street slopes gradually rise to the transportation 
facilities on the west and industrial uses abut it on the east, 


Comparing the expanded embankment with the depressed option and Modified 
Depressed options, it is evident that no specific design configurations will 
Significantly mitigate the unusual impact of the former. The expanded embankment 
will remain essentially a physical and visual barrier between communities and 
even increase in width. Although a number of open and light connections are 
planned at street crossings and station points, the inevitable "tunnel like" 
nature of these passages will remain a problem. 


6.8 Adverse Fiscal Impacts 


The MBTA does not plan any change in the assessment formula because Otethis 
project. 


Operating cost impacts are discussed in Section 4. 


Increase in costs of operation for railroad shuttle and bus alternatives 
during construction are tabulated in Section G0229 some neanec loss of these 
due to capital requirement in equipment or track work, would be eligible as 
project capital costs and subject to Federal reimbursement. 


Some net saving in commuter rail operation costs on the Needham branch is 
anticipated by bus substitution (see Chapter 6.2.9.5, Table ly. Loss, if any, 
in patronage and revenue on other railroad branches during the construction 
period is impossible to estimate though substitute shuttle service to Back 
Bay from South Station should minimize this effect. 








r.0 RELATIONSHIP BETWEEN SHORT-TERM USES OF THE ENVIRONMENT AND THE 
MAINTENANCE AND ENHANCEMENT OF LONG-TERM PRODUCTIVITY 


Previous actions in the corridor affect the current assessment of short 
and long-term benefits and costs. These actions, based on earlier plans to 
construct the Southwest Expressway (1-95 South) in the taking of lands north of 
Forest Hills and the clearance of virtually all of the structures occupying the 
proposed right-of-way for the expressway. The takings have been accomplished; 
one principal long-term price has already been paid. However, analysis of the 
proposal for a Relocated Orange Line has exposed the fact that new long-term 
development can reverse many of the impacts which have already occurred, and 
which can open up possibilities for long-range benefits which were not possible 
with the original expressway plans. The concurrent development of the proposed 
Relocated Orange Line, its related access facilities, and an intensive land 
development program in the Corridor leads toward a final product which can 
produce a net benefit for the Corridor neighborhoods and the region. 


Alternatives have been developed with long-term benefits in mind, as well 
as considerations of how they would address detrimental impacts already caused by 
previous actions in the Corridor. This approach focused principally on the 
clearance that has already occurred and the short-term impact of uncertainty and 
time delay before a final decision was made on.the program for transportation 
improvements. 


The analysis of the relocated Orange Line project has addressed the 
potential for both short and long-term costs and benefits (See Sections 5 and 6). 
Possible short-term effects and their relationship to the maintenance and enhance- 
ment of long term productivity are discussed in the following text. These include 
questions of land acquisition, construction phasing and traffic patterns, and 
the economic effects of construction investment. Issues concerned with the 
longer-term productivity of the project include transport benefit, land 
development, flexibility for future transit services, and environmental enhance- 
ment through regional paths and open space. 


is: i Land Acquisition 


The major clearance which occurred in the Penn Central corridor north of 
Forest Hills has negatively affected both public and private renewal in the 
adjacent communities. Takings and demolition, coupled with delay and indecision, 
have contributed to a sense of a downgraded community. The reversal of this 
negative trend is clearly a community objective which must be implemented as part 
of the decisions regarding development in the Corridor. A clear public purpose 
is to make the Corridor environment into a public asset rather than a liability. 


The proposed project offers the advantage of not requiring the further 
large scale, short-term impacts of land acquisition which would have been 
necessary in an expressway project. Parcels near Back Bay Station will be 
necessary for right-of-way modifications under the proposed alternatives for 
construction of the rail/tranhsit facilities including the new station. Some 
presently vacant land in Roxbury is required for all alternatives for the con- 
struction of the Relocated Orange Line and the railroad. Additional parcels are 
required in the modified embankment and depressed alternatives for construction 
of the Relocated Orange Line, the railroad, and the Arterial Street in Jamaica 
Plain. 


Under the Modified Depressed Alternative (Alt. FH-5), the Relocated Orange 
Line and the railroad tracks are placed high enough as to be not affected by the 
existing ground water. This arrangement, inturn, requires that the arterial 
street to the east from Ruggles Street to Forest Hills, and all the local streets 
in between crossing over the depressed tracks, be raised in order to obtain the 
required vertical clearance. The result is that streets such as Ruggles, Tremont, 
Heath (and Highland), Center, Mozart (Atherton), Boylston, Green, Williams and 


McBride, would be raised approximately 12 feet, and private properties along 
these streets will be affected. 


The private properties affected by the raised local streets in the ; 
Modified Depressed Alternative, approximately seventy in total, would for the / 
most part be able to remain with modifications to their accessways and entries. 
Construction easements and/or damages would be necessary. Proper designs in 
landscaping and architecture would be employed to minimize adverse visual impact 
and to maintain neighborhood integrity in the area. 


This project does not use all of the land already acquired or to be 
acquired for the rail/transit and arterial street facilities. It offersgire 
opportunity to use excess acquired land for community development. This would 
provide the opportunity to off-set some previous damage to the community and to 
create long-term economic, physical and social benefits for the Southwest 
Cornidor. 


sce, Economic Effects of Construction Investment 


Figure VII-l summarizes the benefits derived from investment in the 
construction of the Southwest Corridor project. 


To assist in reading the economic chart, the following sequential develop- 
ment of numbers for the "Modified Depressed Rail/Transit, No Arterial Street 
South of Jackson Square - with minimum grade adjustment to all tracks" Alter- 
native is presented as a sample exercise. 


Construction Jobs - Man Years 


A construction project of this type generates an estimated 36 man years 
of labor per million dollars in construction expenditure. 


Construction Expenditure 
Man Years of Labor 


$242.5 Million 
36 per Million 


$242.3 Million x 36 


8722.8 Say 8700 Man Years 
Construction Jobs - Average Annual Man Years 


The average annual man years of labor is derived by dividing the total 
MAN YEARS by the estimated duration of construction as set forth in Fig. V-13. 


Man Years 
Construction Duration (Years) 


8700 
4 


OARS Say 2180 Aver. Annual 
Man Years 


8700 Man Years - 4 years 


Construction Impact 


Average Annual Payroll ($Million) 


The average annual payroll is a function of the average annual man years 
multiplied by an estimated annual wage of $12,500. F 


Aver. Annual Man Years 
Aver. Annual Wage 


2180 
PL 2i7o 00 


ZUS0Ex 5127500 $27.2 Million Aver. Annual Payroll 


Construction Impact 
Multiplier Effect on Economy ($Million) 


The multiplier effect on local and regional economy can conservatively 
be estimated to be 1.4 times the average annual payroll. 


Sele cemillion 
1.4 


Aver. Annual Payroll 
Multiplier 


$38.1 Million 


Zee Million x 1. 4 
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7.3 Transportation Service 


Construction of the transit facility in the existing and improved railroad 
Mainline Corridor results in improved overall ttansit service to the Corridor, 
and to the regional transit network. The addition of South End and Roxbury 
services and ultimately the circumferential transit line will create a public 
network which will provide an even higher level of transportation service. 


Construction of the Relocated Orange Line will take place in an existing 
transportation corridor, so that there will be no major impacts in the intro- 
duction of a transportation element in densely populated urban environment. 

The capital investment in the Relocated Orange Line will be somewhat greater 

if the Orange Line and railroad facilities are depressed. This investment will 
not produce proportional transport service improvements, but will allow for 
long-term future flexibility for both public transportation both rapid transit 
and railroad and for development with reduced environmental impact. 


The purpose of this capital investment for both the short and long-term 
would be to eliminate the principal environmental degradation which would be 
caused by the air, noise, community division and visual impacts which would 
result from the retention of the embankment particularly under conditions of 
increased commuter rail and AMTRAK service. This investment is not one which 
can be deferred. If the line is to be depressed, the action must be taken in 
the initial construction period. Later removal of the embankment may not be 
possible due to the potential for disruption to existing service and the land 
use which may exist in the future. Further, it is imperative that this land 
development be undertaken as soon as possible. 


Vee Land Development Opportunities 


The Southwest Corridor Staff and various local planning agencies have work- 
ed for several years with residents, business men, and neighborhood organizations 
to identify local land development needs and goals. Work has also been done 
with environmental groups and agencies in order to see how the Southwest Corridor 
might help fulfill regional open space needs. A principal goal of the project 
is the physical and economic development of Corridor neighborhoods. 


Joint-development of transportation facilities with new housing, commercial, 
industrial, and open space facilities are an integral part of this work. Without 
transportation development that is coordinated and environmentally appropriate, 
new development will be seriously hampered and neighborhoods will not improve. 
With proper consideration, the transportation facilities will generate desirable 
development. 


Some of the results of this work have been published in the following 
three reports: 


1 - Southwest Draft Environmental Impact Statement, Preliminary Location 
Report and Program Package Evaluation Report; Boston Transportation 
Planning Review; September 1972. 


2 - Southwest Development Report, Southwest Corridor Development Coordi- 
nator, Summer 1974. 


3 - Land Development in the Southwest Corridor from the Southeast Express- 
way at Massachusetts Avenue to Jackson Square; Housing Innovations, 
Inc., September 1974. 


Because of the very open and participatory nature of the planning process, 
land development plans have evolved gradually as neighborhood's goals and alter- 
natives become more focused. Some of the plans are very firm and are already 
being implemented. Others are flexible and must contain contingencies in cases 
where development on the land in question requires the impetus of new transpor- 
tation facilities in order to become feasible. 


A basic factor in real estate development is that of certainty. Until 
transportation elements are clearly fixed with strong commitments for imple- 
mentation and construction, development is retarded. This certainty would occur 
upon approval of the transportation project, and concrete development plans 
could then move further forward. 


The goals and principles upon which the land development planning process 
is based can be identified, as can the specific opportunities that exist in the 
neighborhoods and in the Corridor as a whole. 


7.4.1 Goals and Principles 


1 - To improve the physical character of neighborhoods that have suffered 
from highway right-of-way acquisition. To prevent further deteriora- 
tion of neighborhood stability. 


2 - To encourage development and construction of a nature that will 
strengthen the economic base of the communities adjacent to the trans- 
portation improvements. 


3 - To provide joint development of a nature that will strengthen and re- 
inforce transit use. 


4 - To encourage development of a nature that will generate jobs for re- 
sidents of the communities adjacent to the transportation improvements. 


5 - To be sure that public transportation improvements, including the Re- 
located Orange Line, railroad improvements, and local surface trans- 
portation are provided in such a manner as to promote and strengthen 
land development as well as existing uses. 


6 - To promote continuous, cooperative planning among residents, agencies, 
business people, local government and interested private organizations. 
The aim of planning is to achieve a consensus on a plan and construc- 
tion on the cleared land area not required for transportation pur- 
poses. This includes identifying needed public improvements on DPW 
land and their implementation. Among the needs are: improvements in 
public transportation, establishment of permanent open space and re- 
creation areas, other public facility improvements, and housing, com- 
mercial and industrial facilities. 


7 - To identify and implement acceptable temporary uses for Corridor land 
that is not developable within 5 years. 


8 — To identify and use other possible sources of support - both public 
and private - for agreed-upon goals. 


L4.2 land Development Plan 


The development plan which is presented in this section was prepared with 
the objective of providing public and private land development opportunities 
which could produce the maximum benefit to adjacent neighborhoods. The align- 
ments of the transportation elements which create development parcels have been 
selected with the objective of providing service and access to adjacent neighbor- 
hoods with the minimum possible adverse impact upon those neighborhoods. The 
plan has incorporated the suggestions which arose at public presentations of the 
alternate plans for alignments and land use whenever possible. 


7.4.3. Development Parcels 


UV s@eSoi Development Parcels - Jamaica Plain 


Land development in Jamaica Plain considers vacant land and DPW 
owned structures in the Corridor from the area of the existing pedestrian bridge 
near Walk Hill Street to Jackson Square. Clearance had been partially completed 
in this area at the time work was stopped on I-95. As a result, the pattern of 
cleared land is somewhat disjointed leaving a variety of conditions, Discussion 
of impacts of the six construction alternatives will, for the sake of clarity, 
be more general in Section 7.4.5., "Development Potential" which will quantify 
the proposed uses for each land parcel. 


Forest Hills area south and west of station, 


Parcels 1 through 12 (There is no "Fully Depressed" 
alternative in this segment) 


Existing Land Use: The surrounding area is primarily 
residential with some small scale retail and 


manufacturing on major thoroughfares, Major 
nearby uses are the Arnold Arboretum to the 
west and the Forest Hills retail area to the 
northeast. Some of Parcels 1 through 12 are 
presently in use for MBTA purposes, and for 
small scale retail and residential purposes. 


Existing Z20n ing :aM—l 0i—2) 0 L-5 a Royo 


Topography: Flat along Washington Street, rising 
moderately to the east, west, and northwest. 
Stony Brook Conduit runs through this area and 
encloses the former stream which ran approximately 
where Washington Street is today, Existing 
railroad embankments are major topographic 
features. 


Proposed Uses: 


Parcel 1: Auto-oriented commercial. 


Parcel 2: lLumberyard and existing houses should 
be returned to private ownership. | 


Parcel 3: Existing houses should be returned to 
‘private ownership. 


Parcel 4: Two family house and open space. 
Parcel 5: Commercial or manufacturing. 


Parcel, 600, Si0 


For Modified Depressed Alternatives: 

These could combine to create a sizable 
commercial opportunity. Otherwise, special 
access provisions could be made to allow 
houses on parcel 7 to remain. In this 

case parcels 6 and 8 would be sold to 
abutters for private use. 


For Embanked Alternatives: Parcel 7 
would not be acquired. Parcel 6 could 
be sold to an abutter for private use. 
Parcel 8 could revert to Davis Monument 
Company if there is still sufficient 
land area after Washington Street re- 
alignment. Otherwise, parcel 8 could 
be used for commercial purposes. 


Parcel 9: Fill should be placed against steep slope 
to stop erosion. Some auto-oriented 
commercial could occur along new 
Washington Street frontage. Balance 
of land not needed for Orange Line and 
Green Line yards should be sold to abut- 
ting homeowners to expand rear yards; 
control existing erosion through fill 
and walls. 


Parcel 10: Existing house at 8 Asticou Road to be 
sold for private residential use. 


Parcel 11: Mixed retail, office and housing. Should 
be designed to smooth the transition from 
station complex to residential neighbor- 
hood. 


Parcel 12: Open Space bikeway, regional pathway. 
Should remain open and public as part 
of open space linkage. It is suggested 
that some of the State Public Health 
Laboratory land could be used to complete 
the linkage to the Arnold Arboretum. 


Impacts of Transportation Alternatives on Parcels 


Parcel 1 is more easily developed with the Modified 
Depressed alternative since the rail elevation is below 
the grade of the site. Parcels 2 and 3 will not be mater- 
ially affected by the rail elevation. Easier pedestrian 
crossing of the corridor would enhance these parcels as 
well as others in the area. 


For the Modified Depressed alternatives Washington 
Street must be raised enough to meet the cross street to 
Hyde Park Avenue. This means that parcels 4, 6, 7, 8 and 
9 must be filled sufficiently to meet the new street grade. 
For the Embankment alternative filling would not be re- 
quired and parcel 7 and part of parcel 4 would not have 
to be taken. 


The Modified Depressed alternative with its corres- 
ponding rise of Washington Street makes parcels 10, 11 and 
12 more attractive for development because of less severe 
grades and a more attractive outlook to the east. 


Long Range Impact of Transportation Alternatives 
For the Modified Depressed alternatives it would be 


possible to merge parcels 1, 2, 3 and 4 plus air rights 
over the tracks to create a site for a reasonably sized 


medium density market rate housing development which would 
make off-hours use of station parking and would benefit the 
local retail area. The station area and neighborhood in 
general would benefit from the increased 24 hour population 
and from the reduction in unoccupied areas during off-hours. 
A pedestrian passage could link this complex directly into 
the station area without crossing streets. 


For the Modified Depressed alternatives it would be 
possible to merge parcels 6, 7, 8 and 9 plus air rights over 
the Needham Branch tracks and Green Line yards to create 
a site for a market rate housing development, or for re- 
creational use. Open space to the southwest between the 
Needham tracks and South Street could give this development 
a very pleasant environment. 


If further study shows such developments to be a 
desirable possibility, then it is recommended that the land 
parcels involved be leased for temporary uses until the 
future air rights project becomes feasible. 


Forest Hills Station and area to immediate north and east 


Parcels 13 through 18 


Existing Land Use: Apart from existing transportation 
facilities the area is predominantly in retail 
use and uncontrolled land use for parking. Nearby 
uses are the Arnold Arboretum to the west, the 
Arborway MBTA yards to the northeast and Franklin 
Park and Forest Hills Cemetery farther to the east. 


Existing Zoning: ines 


Topography: Essentially flat except for the existing 
grade changes to be accomplished within the pro- 
posed new station (see architectural drawings). 
The William J. Casey highway overpass (connecting 
Arborway and Morton Street) is a structure of much 
height and length that it should be regarded as a 
major topographical feature. 


Proposed Uses: (There is no "Fully Depressed" alternative 
in this area) 


Parcel 13: Modified Depressed alternatives: 
Local neighborhood and auto-oriented 
retail. Has frontage on a busy street 
and faces an established retail area. 


Parcel 14: All alternatives: Convenience and impulse 
retail. Frontage on a pedestrian path 
between buses, parking garage, and 
trains. 


Parcel 15: Modified Depressed alternatives: Plaza 
and open space surrounding station head 
house and forming part of linkage between 
Arboretum and Franklin Park, 


Embanked alternatives: Plaza and open 
space. Part of area below tracks could 


be enclosed for retail use, although this 
is less attractive because of railroad 
and transit bridge overhead. 


Parcel 16: Mixed uses including retail, office, hotel, 
housing and commercial parking. With 
embanked alternative and no Orange Line 
extension to Needham, the parking demand 
and impact may be such that this site will 
have to be used for a publicly owned 
parking structure, 


Parcels 17 and 18: 


Open space and possible site for municipal 
uses. City DPW yard could be moved to 
parcel 18 under the viaduct, removing an 
eyesore from the entrance to Franklin Park 
and enhancing the open space linkage to 
the park from the Corridor. 


) 


Impacts of Transportation Alternatives on Parcels 


Parcel 13 is not available with the station designs 
for the Embanked alternatives. With the Depressed alterna- 
tives parcel 14 becomes larger and gains frontage on the 
Dlaza,, parcel 15. 


Parcel 15 contains some retail space with the Embank- 
ment alternatives, however the parcel is less attractive 
for open space since it is lower and it must pass under 
the tracks. 


Parcel 16X is relatively unaffected by the transpor- 
tation alternatives unless a combination of circumstances 
forces the later taking of this parcel for parking purposes. 
In this case, most development potential would be lost. 


Parcel 17 and 18 are reduced slightly in area for 
the "no-build Jamaica Plain arterial" alternatives. 


Long Range Impact of Transportation Alternatives. 


With the Modified Depressed alternatives it may be 
possible to complete an auto-free pedestrian linkage from 
the Arboretum to Franklin Park and northward along the 
corridor. This is not possible in the Embanked alternatives 
because the increased bulk of that structure will block the 
grade separated pedestrian right-of-way. 


Arborway to Hall Street 


Parcels 19X through 26 


Existing Land Use: These parcels are situated in an area 
whose uses have been predominantly manufacturing and 
transportation-related. Immediately adjacent are 
residential neighborhoods of medium density. Morton 
Street and the William J. Casey highway overpass lie 
to the south, 


Existing Zoning: 


R-8 and M-1l 


Topography: Relatively low and flat with some higher un- 
dulations to the west of the existing rail embankment. 


Proposed Uses: 
Parcel 19X: 


Parcel 20x: 


Parcel 21x: 


Parcel 22: 


Parcel 23: 


This is the present site of the MBTA 
Arborway yards and headquarters office. 
A capital grant application has been 
submitted to substantially upgrade the 
bus storage and maintenance facilities. 


The proposed Forest Hills Station complex 
anticipates a relocated Green Line ter- 
minus and anticipiates relocation of 
storage yards to the southwest parallel- 
ing the Needham Branch right of way. 
These changes should permit a proposed 
wider greenbelt strip along the south 
side of the site. In addition, it is 
suggested that the southwest corner of 
the site be made available in the future 
for commercial development. An area of 
approximately 20,000 square feet is sug- 
gested although this might increase 
depending on land availability and 
market condtions. 


No Arterial: Combined with parcels 
21X and 22 to form a parcel withean 
area Of approximately 69,000 square 
feet. This could be developed for 
additional oil storage facilities 
(parcels 20X and 21X are presently 
owned by Jenney Oil) or it could be 
developed for commercial use. 


Arterial: Could be combined with surplus 
land from parcel 19X to create a parcel 
of about 40,000 square feet. Proposed 
use is commercial or retail. 


No Arterial: Combined with 20x. 


Arterial: Location is highly visible 

and commercially marketable at bend in 
realigned Washington Street. Retail use 
is proposed if land is not needed for oil 
storage operations. 


No Arterial: Combined with 20x. 


Arterial: - This is a very high visibility 
corner. Proposed use is commercial or 
retail 


No Arterial and Embanked with Arterial: 
Sell to abutters for industrial use. 


Depressed Or Modified Depressed, Arterial 
East: Very little land area remains, 
merge into greenbelt system. 


Parcel 24: Possible relocation site for American 
Legion Hall to be moved from adjacent 
site, Could also be used for retail or 
commercial, 


Parcel 25: Small parcel remaining after connection 
is made between St. Marks and Anson 
Streets. Proposed use is parking for 
Fordham Court apartments and one house 
lot for a new one to three family house. 


Parcel 26: Housing and open space. 


Impacts of Transportation Alternatives on Parcels 


Depression or Modified Depression of the rail facilities 
will make these parcels more developable because of improved 
environment and removal of the embankment slopes. Open space 
would also be more attractive and usable, 


Construction of the arterial street would consume some 
land area, however in the Depressed and Modified Depressed 
alternatives most of this would come out of parcel 23 which 
has poor access and is not likely to be developed in a way 
which would create large benefits. The arterial would divide 
the large parcel at the Washington Street/Morton Street corner, 


Long Range Impact of Transportation Alternatives 


With the Depressed and Modified Depressed Alternatives 
it would eventually be possible to build on air rights over 
the tracks. This could take the form of office or housing 
development at Forest Hills and housing between parcels 23 
and 26. 


Hall Street to Sumner Hill 
Parcels 27X to 45 
Existing Land Use: Predominantly industrial to the east of 


present rail embankment and predominantly residential to the 
west. 


Existing Zoning: R-8, M-l1, M-2 


Topography: Fairly flat, rising somewhat towards Sumner Hill 
to the northwest. 


Proposed Uses: 


Parcel 27X: Housing. Grouped with parcels 29 and 30 
and possibly 26. 


Parcel 28: Embankment with no Arterial: Suitable for 
small open space uses, 


All other alternatives: Very small - 
incorporate into greenbelt system. 


Parcel 29: Housing. 


Parcel 


Parcel 


Parcel 


Parcel 


Parcel 


Parcel 


Parcel 


Parcel 


Parcel 


Parcel 


Parcel 


30:3 


Sues 


325 


Boke 


ga 


Sell two houses currently standing or 
could clear for new housing, 


Sell to abutter or sell to owner of 
adjacent lot. 


Housing. Site for a new one to three 
family house. 


Housing. Site for a new one family 
house. 


Housing-related. Sell to abutters for 
expanded backyards. ; 


35 & 36: 


Sis 


383 


39: 


40X 


42: 


No Arterial: Open space or housing, 
Housing could be low to medium density 
detached or multi-family. 


Arterial: Open space. 


Depressed and Modified Depressed: 


Potential future decked area. Housing 
or open space related to high school. 
With decking installed parcels 35 and 
37 can be aggregated. If arterial is 
not built; parcels .35, 3/7 andsssacan 
be aggregated. 


Embankment: Not feasible for develop- 
ment of any kind. 


Leftover strip adjacent to high school, 
Transfer to high school for open space. 
For Depressed and Modified Depressed, 

no Arterial only: With air rights cons- 
truction, (parcel 37) parcels can be 
aggregated for housing or for a unified 
public open space, 


Sell to abutters: southern end to high 
school, northern end to cellophane 
factory. 


& 41X: 


Site of new Southwest II Jamaica Plain 
High School. Much of the site area will 
be athletic fields and open space acces- 
sible to neighborhood. 


No Arterial: Should be offered to City 
for possible safety improvements of 
Call Street/Everett Street corner. 


Arterial: Open space (merged with parcel 
36), and expansion of lot area for houses 
on parcels 43X and 44, 


Parcels 43X and 44: 


Embanked, No Arterial: Continue in 
present configurations, 


Depressed and Modified Depressed: 


Continue in present use after revising 
shapes of lots, 


Embanked, Arterial West: Analyze noise 
impact. Treat structures acoustically 
or remove them and attach remaining land 
to parcel 45. 


Parcel 45: Housing or open space. Standing house 
at 22 Everett Street could be sold, 
Balance of site could be housing if 
subsoil conditions permit construction, 
Alternative use is open space, possibly 
with a sitting area for the numerous 
elderly residents of the neighborhood. 


Impacts of Transportation Alternatives on Parcels 


Full Depressed and Modified Depressed alternatives 
are beneficial to the future high school on parcel 40X in 
that they help mask the visual and noise problem. They 
enhance the utility of parcels 35 through 39. The oppor- 
tunity to add bridges or decking over the tracks at a later 
date greatly benefits the future flexibility of the high 
school. 


The modified depressed alternatives are an improve- 
ment over present conditions in terms of noise and visual 
impact, however they are not quite as beneficial as fully 
depressed. McBride and Williams streets must be raised, 
creating a 3 to 5% slope in Williams and McBride streets in 
order to get up and over the rail facility. Since the 
arterial street must be raised also at these intersections 
its noise impact is potentially more severe on the high 
school though proper design of this new facility would 
eliminate the problem within the building. Streets will 
boarder the high school site on three sides with slopes 
toward the rail facility. A 5-foot covering of the rail right- 
of-way in this area would improve conditions dramatically. 


The Embanked alternatives worsen the present condi- 
tions visually but streets would remain as is. If the 
arterial street were to be located on the west side of the 
embankment, its impact on the high school will be reduced, 
but its impact on the open spaces will be greater. The 
extra right-of-way width reduces the area and usable width 
oneparcels235,-30rand, 45; 


For the Modified Depressed alternatives, the raised 
cross streets and the related raising of Call Street will 
affect several properties and the neighborhood to a limited 
degree. It will not have the same sense of wide open connec- 
tion with the high school's open space as with the fully 
depressed alternatives, but will dramatically improve visual 
access across the tracks with most of the trees and the 
rehabilitated high school structure almost entirely visible 
from the west (see Section 6.7 Adverse Visual Impacts). 
Landscaped slopes will gradually rise from existing grade 
to the new facility. 


The Modified Depressed alternatives will greatly 
improve visual access over the No-Build transit and Em- 
banked alternatives. The Modified alternatives also 
permit the provision of much longer auto-free bikeways 
and trails than in any other alternatives. 


The Arterial alternatives will benefit the high a 
school by providing better vehicular access, but will limit 
the view more than in the No-Build street alternative. 


Pedestrian access from Green Street Station will be more 
secure also in the Build-Arterial option, 


Long Range Impacts of Transporation Alternatives on Parcels 


The Modified Depressed and Fully Depressed Alternatives 
would permit significant aggregation of land parcels between 
McBride Street and the corner of Call Street and Everett 
Street. Parcel 45 could eventually be expanded through air 
rights development. 


Green Street Station Area 
Parcels 46 through 53 
Existing Land Use: Largely vacant except for a contractor's 


office and an auto wrecking yard. Former uses were 
commercial and residential. 


Existing Zoning:) | R-8,;)L-1, (M=1 


Topography: Flat east of present embankment. Hilly and slopes 
upward to the west of the embankment. 


Proposed Uses: 

Parcel 46: Retail and housing. 

Parcel 47: (alternate 4 only) Retail and housing. 

Parcel 48: Retail incorporated in station design. 

Parcel 49X: Retail or commercial, 

Parcel 50: (Modified Depressed with Arterial) Could 
be open space or retail with open space. 
Brings open space network to east side 


of tracks and arterial. 


Parcel 51: Transfer to adjacent owner or use as 
open space. 


Parcel 52: Open Space. Expands Johnson Playground. 


Parcel 53: Open Space. Wide enough for some active 
uses with No Arterial and Modified Depressed 
or Fully Depressed Alternatives. 


Impact of Transportation Alternatives on Parcels 


Depressed alternatives permit visual linkage of parcels 
52 and 53 greatly enhancing the sense of openness. Modified 
Depressed, No Arterial also will have this effect. 


LLG 


The Embankment alternatives reduce the usability and 
attractiveness of parcels 52 and 53 because of the slopes 
and the visual separation, 


The Modified Depressed alternatives require Green 
Street to be raised about 12 feet from existing grade with 
new ground slopes up to it. This, in turn, affects several 
adjacent properties that would be regraded, Slopes require 
that new development be designed accordingly. 


Long Range Impacts of Transportation Alternatives on Parcels 


The Fully and Modified Depressed, No-Arterial alterna- 
tives would permit the eventual merger of parcels 52 and 53, 
This would permit expansion of usable open space or alterna- 
tively would permit air rights development, perhaps for 
housing. 


Milton Street to Boylston Street 


Parcels 54 through 58x 
Existing Land Use: Vacant and open space formerly residential. 


Existing Zoning: R78, L-5, L-1, M-1 
Topography: Flat except for embankment slopes 


Proposed Uses: 


Parcel 55: Arterial Alternatives: Oakdale Street is 
rebuilt creating a lot for a one to three 
family house, 


No Arterial: Land merges into parcel 52 
(open space) 


Parcel 54 & 56: 
Open space. 


Parcel 57: Open space except under Modified Depressed 
Alternatives and Fully Depressed, No Arterial. 
In these cases, there is sufficient land area 
for small retail and residential development. 


Parcel 75X: Could be joined with parcel 57 to complete 
connection to Amory Street. 


Parcel 58X: Has no access. Should be incorporated into 
open space or sold to abutting houses on 
Amory Street. 


Impacts of Transportation Alternatives on Parcels 


The Depressed and Modified Depressed alternatives will 
greatly improve the usability and attractiveness of the open 
spaces. The apparent size of the open space will also be much 
greater. 


The Embankment, Arterial west severely impacts parcel 
56 and reduces its usefulness. 


Modified Depressed, Arterial will create a visual barrier 
between parcels 54 and 56, reducing the sense of openness. 


Long Range Impacts of Transportation Alternatives on Parcels 


The Modified and Fully Depressed Alternatives would permit 
eventual decking and substantial expansion of available open 
space. Residential or commercial development might occur over 
the tracks near Boylston Street, 


Boylston Station Area 
Parcels 59 through 64 


Existing Land Use: Vacant and open space, Formerly retail, 
residential and industrial. 


Existing Zoning: ’ L-1, M-1, M-2, 
Topography: Relatively flat, rising gently to the west and east. 


Proposed Uses: 


Parcel 59: Retail incorporated in station design. 
Parcel 60X: Retail and housing. 


Parcel 61: Retail. Difficulty of developing this small 
parcel suggests that it be combined with 
adjacent parcels to achieve a more substan- 
tial new development, possibly encompassing 
the entire block. | 


Parcel 62X: Housing, institutional or commercial. All 
three uses are adjacent, permitting this 
range of choices. 


Parcel 63: No Arterial: Open Space, 


Arterial: Lamartine Street is closed in this 
area permitting merger with parcel 62X and con- 
sequent expansion of its housing, institutional 
or commercial development. An open space strip 
should be maintained to accomodate the open 
space linkage system. 


Parcel 64: Fully Depressed Alternative: Will remain 


visible and should be maintained as open 
space. Stony Brook Conduit prevents cons- 
EXUCELON: 


Modified Depressed Alternatives: The raising 
of Boylston Street will require the grading of 
the parcel and will make it suitable for 
passive landscaped use. 


Embanked Alternatives: Could be sold off to 
adjacent industries for minor expansion, 
outdoor storage or parking. 


Impacts of Transportation Alternatives on Parcels 


The Fully Depressed and Modified Depressed alternatives 
will enhance the apparent size and usability of open spaces, 
Reduced environmental impacts would increase the development 
potential of parcels 60X, 61X and 62x. 


The Arterial Street, Embanked Alternative will enhance 
the retail potential of parcels 60X and 61x, 


The Depressed and Modified Depressed Arterial East will 
permit interruption of Lamartine Street traffic, thereby 
improving parcels 62X and 63. This would improve their 
usability for residential or institutional purposes. 


The Modified Depressed Alternatives require the raising 
of Boylston and Atherton Streets. This will affect several 
properties in the area and requires accomodation in new 
development. 


Long Range Impacts of Transportation Alternatives on Parcels 


The Modified and Fully Depressed Alternative would permit 
future decking or air rights development over the tracks to the 
north of Boylston Street Station. This would permit expansion 
of parcel 63 for open space or development potential. If the 
arterial is not built, parcels 63 and 64 and the future air 
rights area could combine to make a development parcel of sub- 
stantial size. 


Atherton Street to Jackson Square 


Parcels 65 through 75x 


Existing Land Use: Vacant, parking and auto dismantling yard, 
Formerly manufacturing and residential. Surrounding 
uses are largely residential with some retail and 
manufacturing. 


Existing Zoning: M-1l, M-2, M-4 


Topography: Fairly flat, rising gently to the east and west 
of the embankment. 


Proposed Uses: 
Parcels 65, 66 & 67: 
Depressed: Housing or commercial, 
Modified Depressed and Embanked: Commercial 
Parcel 68: No Arterial: Open space or housing related. 


Arterial: Too small to develop. Merge into 
greenbelt. 


Parcel 69: Open space, commercial or manufacturing, 
Should merge with parcel 71 if development 
is to occur. Could serve as open space and 
parking for Club Arbeiter. 


Parcel 70X: Could be independently developed for com- 
mercial or manufacturing if arterial is not 
built, though the limited access will be a 
problem. Type of use should be coordinated 
with parcel 71 development. If an arterial 
is built, parcel 70X will be acquired and 
remainder merged into parcel 71. 


Parcels 71 & 72: 
Mixed use retail and commercial. 
Parcels 73X & 74X: 


Retail, housing, manufacturing. Uses should 
coordinate with type of development on 
Parcels 65, 66 and 67. Modified Depressed 
alternatives require taking and filling of 
parcel 74. 


Parcel 75X: Manufacturing, public facilities, open 
space. This is the largest developable parcel 
in this part of the Corridor. Improved transit 
service will greatly enhance its development 
potential. 


Impacts of Transportation Alternatives on Parcels 


The Depressed alternatives permit housing development 
on parcels 65 through 67, whereas the Modifed Depressed 
Embankment alternatives limit development to commercial. 


Arterial street construction reduces the usable areas 
of parcels 68, 69 and 71, however it requires the taking of 
parcel 70x, thereby restoring some of the lost area. Arterial 
street construction also involves a partial closing of: Amory 


Street, thereby permitting parcel 72 to be joined with parcel 
Wl 


Long Range Impacts of Transportation Alternatives on Parcels 


Depressed and Modified Depressed rail facilities could 
eventually be decked over, thereby permitting parcels 65 
through 74X to work together as a major development complex. 


Lieeseae Development Parcels - Roxbury 


Land development in Roxbury considers vacant land in the Corridor 
from the Carter Playground south to Jackson Square at Centre Street. This 
is the area that was subjected to the greatest amount of clearance for the 
Southwest Expressway and consequently contains a large amount of presently 
It offers the greatest opportunity for new development. 


vacant land. 


There are six basic transportation alternatives being considered 
for this portion of the Corridor (see Fig. IV-19): 


FH-1 
FH=2 
FH-3 
FH-4 


FH-5 


FH-6 


Transit/rail in 
Transit/rail in 
Transit/rail on 
Transit/rail on 


Transit/rail in 
Jackson Square; 


Transit/rail in 
Jackson Square; 


depression - no-build street 
depression - build street 

modified embankment - no-build street 
modified embankment - build street 


modified depression; build street to 
build street south of Jackson Square. 


modified depression; build street to 
no-build street south of Jackson Square. 


The discussion of impacts of these alternatives will, for the sake 
of clarity, be more general than Section 7.4.5, "Development Potential" 
which will quantify the proposed uses for each land parcel. 


Carter Playground to Ruggles Street 
Rc a I ce a TL SE TL Nay SS EE EE 


Parcelse16, 17, angels 


Existing Land Use: These parcels are situated in an area 
which had predominantly manufacturing uses until the 
buildings were demolished for road construction. To the 
east is Roxse Housing, Lower Roxbury Community Corporation 
Housing, Whittier Street Housing, and Francis deSales 
School and Church. To the west is Northeastern University, 
and Mission Hill Housing. 


Existing Zoning: M-2 and H-2 (Northeastern). 


Topography: 


Fairly flat, some filled land. 


Proposed Uses: 


Parcel 16: open space, community facility 

Parcel 17: uses ancillary means to transit/rail station 

Parcel 18 and 18b: major development location situated at 
the station for the Relocated Orange Line and 
the commuter rail line, and the juncture of a 
proposed cross town transit line and the inter- 
section of two proposed arterial streets. 
These parcels are seen as having multiple use. 
They would contain a mixture of the following 
uses: Public facility, housing, office, re- 
tail snotel, sana/Oreinstitucional. 


Impacts of Transportation Alternatives on 
Parcels 16, 17 and 18 ; 


This location will have excellent transportation access 
and is adjacent to a large aggregation of new and existing multi- 
family housing and to Northeastern University. It is also the 
Corridor location which experienced the maximum amount of clearance 
for the Southwest Expressway. For these reasons, major develop- 
ment has naturally been proposed here (parcel 18). 


Under the "build street" alternatives a single large parcel 
is possible with the option to create air-rights development con- 
necting to Northeastern University. However, the parcel is substan- 
tially reduced in buildability under the embanked alternatives: if 
the necessary bus loop is constructed under the rails and platforms, 
any development must be held back from the rails because of the 
noise generated and the difficulty of constructing air-rights over 
the already elevated platforms. Moreover, if the bus loop were not 
built under the tracks, the loop will consume about one-half of the 
available parcel. In the fully depressed alternatives, a simple 
air-rights crossing is allowed: in the modified depressed alterna- 
tives the air-rights crossing occurs at one normal story height 
above grade when approached from the west and is at grade on the 
east. This small grade change can easily be accommodated in the 
new development. ; 


Under the "no-build street" alternatives parcel 18 is di- 
vided longitudinally by existing Columbus Avenue into parcels 18 
and 18b. Parcel 18 becomes significantly less developable due to 
the reduction in area, and the conditions stated above concerning 
the embanked or depressed alternatives also apply. Parcel 18b re- 
mains developable for retail use or housing; however, the critically 
important direct access to the transit/rail station is lostvingtnse 
alternative. Both parcels are adversely affected by the loss of the 
land area that would be gained through the abandonment of the 
Columbus Avenue right-of-way. 


Parcel 16 disappears under the "no-build street" alter- 
natives. 


Ruggles Street to Roxbury Crossing 


Parcels 19) through #25 


Existing Land Use: These parcels are situated in angarea 
which had predominantly manufacturing uses until the build- 
ings were demolished for previously proposed highway con- 
struction. To the east is the proposed Campus High School, 
and to the west, Mission Hill Extension Housing, and a 
strip of manufacturing establishments. 


Existing Zoning: M-2 and H-1 (Mission Hill Extension). 
Topography: Fairly flat, some filled land. 


Proposed Uses: 

Parcel 19: Addition of open space for Mission Hill Exten- 
sion, regional trail and bikeway. 

Parcel 20: Provision of open space for Mission Hill Exten- 
sion, community facility, retail, housing. 

Parcels 21 and 23: Open space, regional trail and bikeway. 

Parcel 22: Provision of various facilities for the Campus 
High School and the Occupational Resource 
Center. 

Parcel 25: Expansion of existing adjacent manufacturing 
uses or housing in the event that manufacturing 
does not continue to be a viable use in this 
area. 


Impacts of Transportation Alternatives on 
Parcels 19 through DS 


Under the transit/rail depressed alternatives open space is 
proposed to be provided on parcels 19 and 20 for Mission Hill Exten- 
Sion in conjunction with a proposed open-space deck over the transit/ 
rail facility. Additionally, retail and/or housing, or a community 
facility is proposed for the northern (Ruggles Street) portion of 
parcel 20. The fully depressed alternatives allow a simple air- 


rights deck at grade; the modified depressed alternatives allow ane 
air-rights deck approximately 8 feet high which can be approached 
by regrading at Mission Hill Extension and is approximately at grade 
on the arterial street or east side. If the embanked alternatives 
are constructed, the provision of additional open space for this 
dense housing becomes impossible and the existing housing will be 
subject to increased noise and the adverse visual impact of the 
embankment and would probably not pass the current noise guidelines 
for federally assisted housing. Parcel 25 and adjacent vacant land 
are being proposed for housing as a future use if manufacturing 
ceases to be a viable use in that location. Under the embanked 
alternatives this proposed housing would be subject to noise and the 
adverse visual impact of the embankment. Future development poten- 
tial of parcels contiguous to the transit/rail right-of-way in the 
form of "air-rights" construction over the rails would be severely 
limited under the embanked alternative. The life of many structures 
to the west of the alignment is judged to be significantly less than 
that of the proposed transportation facility. When these areas be- 
come ready for redevelopment in the future, the potential of the 


land parcels will be greatly diminished due to the presence of an 
embankment. This comment applies particularly to parcels 21 and 
25. The fully depressed alternatives allow simple air-rights 
structures at grade: the modified depressed alternatives allow air- 
rights structures one story above grade on the west and would be 
approximately at grade on the arterial street or east side. Parcel 
25 would require filling, grading and retaining walls to allow a 
structure approximately at grade; these adjustments could easily 
be made in any new development after construction of the modified 
depression. 


The "no-build street" alternatives in this portion of the 
Corridor, which would leave Columbus Avenue and Tremont Street in 
their present alignments leaves a long narrow parcel (parcel 22) 
between the rights-of-way. This parcel is too narrow in the most 
part for successful development for other than open space. The land 
gained by the relocation of Columbus Avenue is proposed to be added 
to the Campus High School and Occupational Resource Center site for 
construction of school facilities. The "no-build street" alter- 
native makes impossible the enlargement of the High School site on 
a unified site and also loses the area for development that would 
result from the abandonment of the Tremont Street right-of-way. 


Roxbury Crossing to Heath Street 


Parcels 24 through 32a 


Existing Land Use: These parcels are situated in an area 
which had predominantly manufacturing uses Until che 
buildings were demolished for road construction. To the 
east, on much higher land than the Corridor, is the resi- 
dential neighborhood of Highland Park (Fort Hill) Oo 
the west of the existing railroad embankment is a manu- 
facturing strip along Terrace Street, above which 2s 
situated the residential neighborhood of Parker Hill. 


Existing Zoning: M-2, some H-1 (vacant land). 


Topography: The Corridor lies in a valley between Fort 
Hill and Parker Hill. The difference in grade from Corri- 
dor level to the crown of both hills is approximately 

130 feet. The change in grade on the west (or Parker Hill) 
side is abrupt. A 60-foot rise occurs in between Terrace 
Street and Parker Street; however, this change occurs out- 
Side the Corridor. The change in grade on the east (or 
Fort Hill) side is more gradual than on the west side. 

A 60-foot rise occurs between Columbus Avenue and Centre 
Street, with much of the change occurring within the 
Corridor width. 


Proposed Uses: 

East Side: Parcels 24, 26, 28, 30 and 32: 
Institutional use - the Roxbury Community ~ 
College is presently undergoing site planning; 
regional trail and bikeway. 

West Site: Parcels 27 and 29: 
open space 
Parcels 27a and 27b: 
Adjacent to existing manufacturing 
Parcels 25.and 3l: 
Expansion of existing manufacturing use or 
housing in the event that manufacturing does not 
continue to be a viable use in this area. 


Impacts On Transportation Alternatives 
Parcels 24 through By 


The effect of constructing the embanked alternatives will 
be to consign the land to the west of the transit/rail alignment 
to remain deficient in several development aspects for the life of 
the project. The parcels between the tracks and Terrace Street are 
very narrow (as average depth of approximately 75 feet); and con- 
tain old buildings which are presently used for light manufacturing 
and private housing. The steep cliff between Parker Street and 
Terrace Street forms a barrier to enlargement of land area to the 
west. The vacancy rate in these structures has increased over the 
years and there is a question of the viability of manufacturing as 
a use in this area. Efforts are being made to encourage manufac- 
turing firms to locate in these structures. However, even if manu- 
facturing continues to be viable in this location, the existing 
buildings have a life which is substantially less than that of the 
proposed transportation facility. When this area is ready for re- 
development at some future time, the development potential of these 
parcels will remain diminished due to the deficiencies present 
today: parcels have insufficient depth and usable area, and are 
blocked visually and physically by the presence of the embankment. 
The depressed alternatives will allow future air-rights construction 
to improve the buildability of this land and will allow creation of 
dimensionally sufficient development parcels which would be impos- 
sible given the embanked alternatives. The fully depressed alter- 
natives would allow simple air-rights structures at grade; the 
modified depressed alternatives allow an approximately at grade con- 
dition between Tremont Street and Cedar Street extension (parcel 
27a); however, south of Cedar Street any air-rights structure would 
be one story above grade on the west (parcels 27b and 31). On the 
east it would be at grade. This would be reached through new 
development at grade adjacent to the air-rights portion. 


Site planning for the Roxbury Community College contem- 
plates using air-rights over the depressed transit/rail for future 
expansion. This future development could be accessible by means 
of pedestrian connections over Columbus Avenue. 


The "no-build street" alternatives would decrease the land 
available on the east side for the proposed Roxbury Community 
College by one-half acre. Additionally, the parcels between the 
transit/rail alignment and existing Columbus Avenue are seen as 
being marginally developable due to their depth and the fact of 
being sandwiched between Columbus Avenue and the track alignment. 


Jackson Square 


Parcels 33 through 35 


Existing Land Use: These parcels are situated in a former 
manufacturing area. To the west is the Bromley-Heath 
Housing. To the east are some existing manufacturing 
uses, the Boston Public Works Department Roxbury Yard, and 


Connolly Playground which serves the adjacent residential 
area. 


Existing Zoning: M-1 and B-l 


Topography: The Corridor land remains lower than adjacent 
land; however, the difference in grades is much less than 
in the previous section. Maximum change in grade is 
approximately 20 feet in 800 feet. The grade change on 
the east is gradual; the change on the west is abrupt in 
the vicinity of Lamartine Street where approximately one- 
half of the’ rise occurs. 


Proposed Uses: 
Parcel 33: Extension of the Bromley-Heath Playground combined with 


the proposed open space deck covering the rail de- 
pression; regional trail and bikeway. 
Parcel 35: Additional open space, bikeway, and/or a community 
facility wand «retail. 
Parcel 34: And related land is proposed for a major residential/ 
retail development. The excellent accessibility of 
Jackson Square by transit and automobile, combined with 
the surrounding residential area, should make this a 
prime site. 


Impacts of Transportation Alternatives on Parcels 


The embanked alternatives at Jackson Square will not per- 
mit an open space deck to be constructed over the transit/rail to 
provide additional open space for this dense project and the existing 
housing will be subject to increased noise and the adverse visual 
impact of the embankment. The existing housing would not meet 
current noise guidelines for federally assisted housing. The fully 
depressed alternatives and the modified depressed alternatives 
allow the construction of an open space deck in similar configura- 
tions and elevations. 


The "no-build street" alternative in both street segments 
2 and 3, and the "no-build street" alternative for segment 3 which 
aligns "build" segment 2 into existing Columbus Avenue, both 
diminish the land area available for parcel 34 which is proposed 
aS a prime site for retail and/or housing uses. The above alter- 
natives also separate the land in parcel 35 which is presently the 
island in the middle of a rotary street system from the land 
available in parcel 34 and the underutilized land abutting parcel 34. 


The "build street" segment 3 alternatives which meets 
Centre Street at a right angle provide the most buildable area for 
parcel 34. 


Tiger Development Parcels - South End 


Land development in the South End considers land in the Corridor 
from the South Cove tunnel portal near Arlington Street to Carter Play- 
ground near Northampton Street. No land is cleared at present for the 
transportation improvements, and one of the two Alternatives (SC-1) pro- 
poses clearance of parcels in seven locations, none of which contains a 
Significantly large land area. This analysis will discuss development 
Opportunities at Massachusetts Avenue Station, and at Back Bay Station as 
well as at the seven locations where takings occur under Alternative 
Ssc-l. The remainder of the Corridor lying within the South End will not 
be further discussed herein, for the following reasons: a) the MBTA or the 
MDPW do not own any land near the right-of-way which is proposed for non- 
transportation redevelopment, and b) any vacant land or vacant building 
adjacent to the right-of-way are subject to disposition by the Boston 
Redevelopment Authority under its Urban Renewal Plans. 


Massachusetts Avenue Station: 


Existing Land Use: Residential, predominantly in four- 
story row-houses; ground floor commercial on Massachusetts 
Avenue; the Boston Arena and Northeastern University one 
block to the west; Symphony Hall and Horticultural Hall 
two blocks to the north. The block northwest of the 
station entrance is cleared vacant land. 


Parcels 1 and 2: Residential (vacant). 


Existing Zoning: B-2 (Massachusetts Avenue), H-1l (to the 
east), M-l (to the west around Carter Playground) and H-3 
Northeastern, 


Topography: Flat, filled land, tracks in cut, Massachu- 
setts Avenue grades up to bridge over tracks, 


Proposed Uses: Minor retail space within Station; air- 
rights over tracks on one or both sides of Massachusetts 
Avenue combined with new development on adjacent vacant 
parcels. Retail, office, and residential. 


Parcels 1 and 2: Retail, office, residential, open space. 


Back Bay Station 


Existing Land Use: Adjacent to Hancock Garage (2,000 cars), 
4 story garage, and 8 story office building to the south. 
The Massachusetts Turnpike interchange is to the west 

across Dartmouth Street. Nearby uses are major office 
buildings to the north, such as John Hancock and Prudential, 
and residential structures of a smaller scale in the South 
End to the south. 


Existing Zoning: B-8 and B-10, H-2 


Topography: Flat filled land, tracks in cut, Dartmouth 
and Clarendon Streets grade up to bridge over tracks. 


Proposed Uses: Retail space within station, office space 
in air-rights structure above station. 


Impacts of Transportation Alternatives 


Alternatives SC-1l and SC-2 are similar in their effects 
on development at Back Bay Station; however, the Tunnel Alternative 
(SC-2) to accommodate MBTA tracks would require different footing 
locations and design of supports for air-rights structures than 
the alternative having no tunnel (SC-1). 


~ 
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Clarendon Street to Berkeley. Street 
Parcels 3 through i. 


Existing Land Use: 
Parcel 3: Residential/Ground Floor Commercial 


Parcels 4and 5: Residential 
Parcels 6 and 7: Commercial 


Existing Zoning: B-4 


Topography: Flat filled land, tracks and Massachusetts 
Turnpike in cut. 


Proposed Uses: 


Parcel 3: Residential retail, and/or open space. 
Parcels 4 and 5: Open space and/or use by abuttors. 
Parcel 6: Residential commercial, and/or open space 
Parcel 7: Use by abuttor. 


Impacts of Transportation Alternatives 


on Parcels 1 to 7 


Alternative SC-1: Parcels 1 and {f are created by de- 
molition of existing structures. 

Alternative SC-2: Parcels 1 through 2 are created by 
demolition of existing structures. 


2 ae ae Parcel Descriptions 


The following figures contain tabulations of areas and land uses for the 
evalopient parcels indicated in the accompanying maps. 


The areas are approximate and were measured from the maps; and therefore 
do not have surveyor's accuracy. The acreages shown for the parcels correspond 
to land that is inside the Corridor. Areas shown for "expansion" or "related 
parcel" (indicated by a suffixed "x") are for land that is outside the Corridor 
and, unless so specified, are privately owned (this land is shown within dotted 
lines on the maps). 


The total area for development parcels consisting of land within the 
Corridor is approximately 85 acres. About 55 acres outside the Corridor are 
being considered for development, together with about 4.5 acres of proposed deck 
Over the Orange Line and railroad right-of-way in the depressed alternatives. 
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7.4.5 Development Potential 


Section 7.4.3 describes physical characteristics of the Corridor develop- 
ment parcels including existing land use, existing zoning, and topography, and 
then describes the uses which are being proposed for the parcels, under the 
various alternatives. Other physical properties such as accessibility to 
vehicles and pedestrians, and size and shape of the parcel were also considered 
in the determination of land uses. These land uses were determined not only 
from consideration of the physical characteristics outlined above, but, in 
addition, compatibility of the uses with adjacent neighborhoods was confirmed 
through public review. 


Section 7.4.4 then lists each parcel and its proposed land use as well 
as miscellaneous comments. 


Section 7.4.5 quantifies the development potential of the uses assigned 
to parcels in the Corridor. Uses are described in terms of areas of manufactur- 
ing space and ground floor retail space, dwelling units, or acres of open space, 
etc. Parking has been considered, based on the requirements of the zoning code 
of the City of Boston. 


The figures developed in this section are a first cut at quantifying de- 
velopment in the Corridor on a parcel-by-parcel basis. The figures are based 
on estimates of the market viability of each use and, as such, are clearly sub- 
ject to more detailed analysis. 


Additional reports in the Corridor can utilize the land use information 
established in Section 7.4 and then further analyze each parcel for development 
potential in the context of marketability and financial feasibility. Such 
analysis would consider market information, land price and other cost data, 

and financing analysis to establish feasibility of the parcels for various 
development programs. 


ete OL Development Potential - Jamaica Plain 


Housing development potential is similar for all alternatives. 
The major variable is the change in environmental quality caused by the choice 
of transit and street alternatives. This will directly affect the likelihood, 
pace and quality of residential construction. 


Hotel/motel, office, manufacturing, and institutional uses are 
not directly affected by the choice of alternatives. 


Retail and service retail uses are similar for the Depressed and 
Modified Depressed alternatives with the arterial street reducing retail physical 
potential at Jackson Square by about 10,000 square feet, The Embanked alterna-: 
tives reduce retail potential by about 40,000 square feet, principally through 
reductions within the Forest Hills station complex, 


Auto-oriented commercial is something of a catchall category 
encompassing a wide variety of small enterprises which require vehicular access 
and visibility. It does not depend on walk-in and local neighborhood patronage 
as does the retail category, and it is not characterized by intensive fabrication 
and assembly processes as is the manufacturing category. Representative auto- 
oriented commercial uses might be: Drive-in bank branch, dry cleaner, lumberyard, 
auto parts store, restaurant, new car dealership, appliance repair shop, diner, 
green house and garden supply center, etc. In many cases, certain uses are not 
environmentally or visually compatible with the surroundings; however, this is 
best judged on a case-by-case basis, and can be controled by proper restrictions 
of sale of open land. 


In analyzing much of the land in Jamaica Plain, it becomes apparent 
that the most reasonable new development would be as some form of auto-oriented 
commercial. A more precise identification of future use must await later stages 
of the project. 


The arterial alternatives show about a 25% reduction in the amount 
of land available for auto-oriented commercial development, but an increase in 
auto exposure creating a higher market. If each establishment needs about 20,000 
square feet, this represents about 23 establishments under arterial alternatives 
compared with 30 establishments under alternatives with no arterial. 


The open space category shows a fairly uniform total area for all 
alternatives. A major greenbelt is included in all alternatives. For the arte- 
rial alternatives a portion of the greenbelt is a strip running between the curb 
and an arbitrary line a minimum of some fifteen feet from the curb. In certain 
zones where there is a nearby boundary or barrier, additional land is included as 
greenbelt since the land involved is not worth discussing as a separate parcel. 
"Greenbelt" land would accomodate sidewalks, bikepaths, a regional trail, grass, 
plantings, occasional benches and street furniture, etc. It is not intended 
for open space activities such as playgrounds, picnic areas, etc. because of its 
narrow dimension and proximity to street traffic though it serves to connect such 
activities in a continuous network. Alternative 2 has 32.8% of its open space in 
the greenbelt category and Depressed and Modified Depressed with Arterial have 
about 33% of their open space in the greenbelt category, while Embanked with 
Arterial has about 41% of its open space in the greenbelt system, since the em- 
bankment eliminates other uses. The No Arterial alternatives also have some small 
greenbelt areas; however, these would have to be augmented by portions of their 
active open spaces to accomodate the bikepaths, sidewalks, trails, etc. otherwise 
accomodated within the greenbelt. 


The embanked alternatives FH-3 and FH-4, while showing comparable 
open space areas, will have significantly reduced utility of that open space 
because of the embankment slopes. 


The Modified Depressed alternatives have very large streches of 
auto-free pedestrian and bike way trails since these can pass under cross streets 
alongside the rail facility. 


Community facilities have not been allocated separate land areas. 


It is assumed that they occur within designated open spaces or within structures 
built for other uses. 


Land sold to abutters is generally narrow and/or inaccessible. The — 
abutters are generally residential or industrial in nature. It is assumed that 
they will make use of the land; however, no significant new development is likely 
to result. There are no major differences between alternatives except to say that 


Depressed and Modified Depressed with Arterial takes a substantial portion of 


such land and uses it for the arterial street, avoiding reductions in other 
land use categories, 


_ Generally speaking, the major rail and street alternatives have 
some small impact on the total aggregate physical development potential in 
Jamaica Plain. Rail and street alternatives will have significant differences 
in the way they affect individual parcels and local neighborhood conditions. 
They will also have a major role in determining how rapidly development can be i 
achieved and what quality of development can occur, particularly in proximity 
to the transportation facility. The Depressed and Modified Depressed alternatives 
will be conducive to earlier and higher quality development of all sorts. The 
Arterial Street alternatives FH-2 and FH-4 will improve the market for retail and © 
commercial uses as well as for initial sales and rentals of housing, but may have 


negative consequences for housing on a longer-term basis unless that housing i 
carefully sited and designed. a 


7.4.5.2 Development Potential - Roxbury 


The summary of use quantities by Alternative in Section 7.4.5 shows some 
very evident changes in land use in the Roxbury section when comparing the 


"build street" options (FH-2, FH-4, FH-5, and FH-6) to the "no-build street" 
in Roxbury options (FH-1l and FH-3). 


a) When parcel 18 remains. split by Columbus Avenue, assumptions have been 
made that the hotel remains adjacent to the transit/rail station and 
that retail is a stronger use than the office space on parcel 18b. For 
these reasons and the difficulty of sharing parking on the split site, 
the office space shown in the "build street" options is not shown in the 
"no build" street options. 


b) Approximately 250,000 S.F. (5.75 acres) of institutional space is not 
readily available for use in the "no-build street" (FH-1 and FH-3), that 
is available in FH-2 and FH-4. Most of this land appears in the "build 
street" alternatives as expansion for the Campus High School complex 
(297,000 S.F.). In the no-build street alternatives only 70,000 S.F. of 
the above total is available; therefore, 227,000 S.F. (5.2 acres) is 
lost to Campus High School under the "no-build street" alternatives. 
Roxbury Community College has a land area of 452,000 S.F. in the Corri- 
dor under the "build street" alternatives (FH-2 and FH-4), and 432,000 
under the "no-build street" alternatives. This is only a difference of 
20,000 S.F. or approximately 1/2 acre; however, the parcel configuration 
in the "build street" situation is far more regular with all parcels 
having similar depths. 


In the Modified Depressed Alternatives Campus High School has an 
expansion area of 267,000 S.F. which is 30,000 S.F. (0.7 acre) less than 
in the fully depressed alternatives. The Roxbury Community College has 
combined Corridor parcels totaling 383,500 S.F. as shown in the drawings 
of the Modified Depressed Alternatives as opposed to 452,000 in the fully 
depressed schemes; this is a difference of 68,500 S.F. or slightly over 
1-1/2 acres. This difference is due to an improvement in railroad 
alignment rather than because of any change inherent in alternatives. 

It would occur if such an improvement were introduced in the fully 
depressed alternative, the reverse is also true. 


c) The land area that has been lost to these institutional uses is mainly 
found in long narrow parcels (parcels 22 and 27) in the "no-build street" 
alternatives. These parcels have been designated for auto-oriented 
commercial uses (e.g. dry cleaner, auto parts store, fast food, green 
house and garden supply, drive-in bank, other drive-in uses, etc.). The 
lost land area in the Modified Depressed Alternatives is due to the 
straightening of the track alignment. 


d) The parcel 18 area is most affected by the "no-build street" option: 
parcel 18 is split, allowing less flexibility for mixed development be- 
cause the possibility of shared parking and direct access to the transit/ 
rail station are eliminated. Parcel 16 is eliminated because Tremont 
Street remains. Parcel 16 is an open space buffer for the Whittier 
Street Housing and its size is approximately 30,000 S.F. 


The differences in development potential between the depressed and the 
embanked transit/rail alternatives cannot be determined merely from the 
summary of area quantities by alternative in Section 7.4.5. Evaluation of 
individual parcels in each alternative must consider the various factors that 
affect marketability. Equally as critical are the adverse environmental and 
physical conditions associated with the embanked alternatives. 


a) The hotel/motel, retail and office use categories are numerically con- 
stant with reference to depressed or embanked. The critical difference 
between these alternatives will be most pronounced in the marketability 
of the various sites. It is obvious that a hotel or office building 
will be far less marketable when erected adjacent to an elevated and 
noisier facility than when next to the same transportation elements 
when they are less obtrusive. These comments also apply to retail loca- 
tions, although the’impacts are not as severe as for office and hotel 
use. It must be noted that this problem still exists even with the 
addition of noise walls on the embankment, since decking and air-rights 
are virtually impossible in the embanked alternatives. 


b) Housing is shown as an alternate use on parcels 18, 18b, 20, and 25. 
Housing could not be a use on parcels 18, 20, and 25 under the embanked 
alternatives, because of the presence of the elevated facility and its 
associated noise. The total assumed for the three parcels is 500 to 
600 residential units. 


c) Open space is shown as an adjunct to decks over the depressed transit/ 
rail adjacent to the housing at Mission Hill and Bromley Heath. The 


Open space on these decks is not possible or available under the em- 
banked alternatives. 


Manufacturing appears as a numerical constant in all alternatives 
(parcels 25 and 31). These parcels abut existing light manufacturing 
areas. The Terrace Street manufacturing strip (lying between parcels 
25 and 31) is presently experiencing a rapid increase in vacancies and 
fire damage. The uses and future use of this area must be considered 
in all alternatives, although the land is outside any government owner- 
ship. Manufacturing is shown as an alternate use on parcel 27 in the 
"no-build street" alternatives. 


da) Manufacturing and retail have slightly larger development potential in 
the Modified Depressed schemes than in other alternatives. This is 
mainly due to larger parcels to the west of the track alignment both 
because of the takings required at cross streets and the straightening of 
the track alignment. For these same reasons, somewhat less land is 
available on the east side of the alignment resulting in a small reduc- 
tion of open space of approximately one acre. 


e) The relatively small amounts of retail space that would be available 
in stations at Roxbury Crossing and Jackson Square has not been expressed 
in the tabulations. The large Joint Development possibility at Ruggles/ 
Northeastern station appears in the tabulation for parcel 18. 


7.4.5.3 Development Potential - South End 


Alternatives SC-1 and SC-2 each contain the largest parcel resulting 
from acquisition near Back Bay Station which is parcel 3. Parcel 3 has the 
possibility of being developed with the adjacent parking area, whereas parcels 
4, 5, 6 and 7 (occurring in alternative SC-l) are small and suited to modest 
development that should be carefully coordinated and designed for compatibility 
with residences in the historic district. 


Joint Development that could occur at Massachusetts Avenue Station and 


especially at Back Bay station has far more potential than the other relatively 
small parcels in the South End. 
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7.5 Flexibility for Future Transit Services 


The extension of the relocated Orange Line to Forest Hills represents a 
step which permits many future alternatives for transit service. Design of the 
facility in all alternatives would allow for the immediate extension of new ser- 
vice on the Needham Branch. An environmental Impact Analysis for that facility 
is underway. To determine its mode - whether rapid transit or upgraded commuter 
rail. A further extension of rapid transit toward Canton is also possible with 
the designs under consideration. The Canton extension is much more tentative, 
however, and is therefore presently included in the Forest Hills-Downtown 
improvements as a commuter rail facility. 


The removal of the Washington Street El is anticipated as part of this 
project. The decision for the long-range service in the alignment of the present 
elevated structure is intended to be the subject of far-reaching review by other 
studies. The alternatives being studied for that service would not include the 
Orange Line, and is directed toward either light rail service or bus replacement, 
incorporating transit lanes where possible. 


The proposed circumferential transit service would cross the alignment of 
the relocated Orange Line at Ruggles Street. At the present time, the mode of 
service for the circumferential line is undetermined. If bus, it would serve 
the new Ruggles Street Station along with other surface bus lines or in an 
exclusive right-of-way tunnel. If a rail option is chosen, it is probable that 
the new line would be in a tunnel under the relocated Orange Line, with connec- 
tions for patrons by stairs and escalators into the Ruggles Street Station. The 
station design at Ruggles Street allows for these options. 
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1.0 Regional Path and Open Space System 


The Relocated Orange Line, along with joint land development, provides 
an opportunity for simultaneous development of transportation facilities and 
adjacent vacant lands to result in major long term benefits to the region. 


There has been concern throughout this analysis for the preservation and 
enhancement of public open spaces and other natural and man made resources which 
would be affected by transportation improvements in the Southwest Corridor. The 
short term impacts on such resources (in terms of land takings and other direct 
impacts) and the means by which future transportation and land development in 
the Corridor can lead to an increase in the quality of the environment in each 
neighborhood are important aspects of this project. 


A fundamental element in the Southwest Corridor transit/rail and street 
project is the creation of a linear park path and open space system. The con- 
figuration of such a "Green Belt" could provide access to many existing and 
proposed recreational facilities in the Boston Region, and would encourage 
pedestrian and bicycle travel throughout the Corridor and adjacent neighborhoods. 


On land abutting the railroad and transit right-of-way, a linear park 
system, supplementing existing regional trails, could run from Forest Hills to 
the Back Bay Station and Copley Square. In the land to either side of the 
Corridor, carefully selected lateral connector paths could connect historic and 
cultural resources of existing neighborhoods as well as provide safe efficient 
access to transit stations, community facilities and neighborhood parks and 
playgrounds. (Fig. A-14). 


By coordinating the design of a regional path network with the City of 
Boston, the Bureau of Environmental Management, and/or the Metropolitan District 
Commission, a major opportunity to articulate and reinforce the unique character- 
istics of the communities through which the Corridor passes is acheivable. The 
Overall open space pattern could provide a variety of experiences, active and 
passive, to serve local neighborhoods and the City as a whole. The proposed 
linear park network could provide a neighborhood collector system to serve the 
transit stations, permit a convenient and pleasant trip to the transit station, 
and include sufficient bicycle storage facilities encouraging the use of a bike 
through a portion of the trip to the transit facility. A regional path could 
provide an alternative to the negative impacts of noise and air pollution that 
often accompany pedestrian traffic on. ordinary streets, The opportunity for 
controlled and limited automobile interface would greatly increase pedestrian 
and bicycle safety. 


The regional pedestrian path would extend as a continuous green belt from 
Forest Hills north to Ruggles Street and Carter Playground varying in width to 
a minimum of 30 feet. The path will be suitably landscaped and paved to permit 
bicycie and pedestrian travel and to accommodate a variety of recreational pur- 
Suits from cross country skiing to community gardening. (Fig. A-16). 


At Forest Hills the transit options significantly improve the visual and 
physical connectivity between the Arnold Arboretum and Franklin Park. This 
improved linkage can be substantially reinforced and articulated via an intensely 
landscaped pedestrian and bicycle path designed as part of a comprehensive path 
and open space system throughout the Corridor. (Fig. A-15). 


Between Jackson Square and Ruggles Street in the Roxbury segment of the 
Corridor the opportunity exists to expand open space and recreation facilities 
in coordination with the path system through the use of decking and existing 
Cleared land. A lateral pedestrian connector utilizing cleared land holdings 
could connect the regional path at Ruggles Street to the Fenway at the Museum 
of Fine Arts and provide safe and efficient pedestrian and bicycle access to 
Wentworth Institute, Northeastern University and other Fenway institutions, 
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The Carter Playground area is to be developed in coordination with the 
New Carter School, Necessary pedestrian bridges, paths, and easements could be 
acquired to permit safe and efficient passage to the Arena and the proposed 
Massachusetts Avenue transit station as well as all paths leading to and from 
the Playground. Direct access from the Massachusetts Avenue station to the 
Arena is being examined. At Massachusetts Avenue, there exists the potential for ~ 
a lateral pedestrian connector to the Christian Science Center and in the opposite 
direction the growing City Hospital Complex. Intensive urban design and 
pedestrian amenities coordinated with the City of Boston would provide an ; 
attractive means to link these facilities of regional importance with the 1 
Corridor Path network, 








In the South End a landscaped network of pedestrian oriented walkways, 
pocket parks and bridges utilizing Claremont and Carelton Streets which abut the 
Corridor, could provide access by means of the proposed Darmouth Street Mall to 
Copley Square, Commonwealth Avenue, the Explanade and the Commons. This network 
would be closely coordinated with ongoing plans for the reconstruction of 
Columbus Avenue and the Downtown bikeways and Freedom Trails system. 


Critical to the development of a regional path and open space Green Belt 
system with a long term positive impact for the City and the Region, is a 
coordinated planning effort at every funding and operating agency level; Federal, 
State and Local. Careful design considerations for existing and proposed open 
Space and community facility development as an element in the Southwest Corridor 
transportation planning will insure the project's contribution to the environ- 
mental quality of the region. 
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